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omitted, •^'Kh -'tire eX-ij&ptioH - of stibh as cdj^cern what

may be termed special operations, viz. tracheotomy,

gastrostomy, nephrectomy, ovariotomy, and the like.

In similar manner, pathology is discussed only in so

far as it directly affects the clinical phases and the

intelligible treatment of surgical disease.

I cannot too warmly express my thanks to the

many eminent surgeons who have kindly co-operated

in this work, or too fully recognise that to them must

belong whatever mei-it the Manual may possess.

THE EDITOR
6, Wimpole Street, W.

February, 1886.
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I. THE PROCESS OF REPAIR.
Prof. John Chiene.

As the result of an injury to any part of the body,

certain changes occur in the injured part. The injury

may be so severe as to cause immediate death ; or it

may render recovery impossible, and death, local or

general, ultimately takes place ; or the patient may
be able to withstand the effects of the injury, and re-

covery, more or less complete, takes place, certain local

changes occuri-ing at the seat of injury. These local

changes constitute what is known in sui'gery as the

"process of repair."

During health certain processes are constantly

going on in the tissues. In them there is constant

change and interchange of material. The blood circu-

lating in the tissues conveys nutriment to them, while

directly through the walls of the capillaries, or in-

directly through the lymphatics, it receives various

effete products, or unused material, from tliera. In
health those two processes of addition and withdrawal
balance each other

;
they are performed imperceptibly,

and the tissue maintains its functional activity. After
an injury, liowever, tlie balance in the injured part is

lost. The blood still performs its functions, but there

is now an increased afllux of blood to the injured part,

and an increased deposit in its tissues. This increase
B—20
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is often associated with a diminished withdrawal of

eifete pi'oducts, which accumulate in the injured part

and interfere with its functional activity.

An injury is the result of the application of an ir-

ritant. The irritant may be applied directly to the

part, or indirectly. In the latter case it acts through
the nervous system. For example, abscess of one of

the cervical glands may result directly from a
twist or strain of the neck, or indirectly from the irri-

tation of a carious tooth, one of the commonest causes

of abscess in that region. Or, again, a swollen testicle

may result directly from a kick, or indirectly from
gonorrhoea.

If the action of the irritant be slight, it may have
no other effect than merely to stimulate the tissues to

increased activity ; if more severe, the result may be a

depression of the fvmctional activity of the part ; if

still more severe, or sufficiently protracted, the irritant

may give rise to a local death. These different effects

vary in different people, for the result of tlie irritant

depends not merely on its severity, but on the strength

or power of resistance of the tissues to which it is ap-

plied, and this varies with the state of health of the

individual at the time of the injury. And thus we
find bed-sores forming in patients suffering from
some wasting disease. Here the irritant is the con-

stant pressure of the body. In a case of fracture of

the thigh they are not nearly so likely to form, because

in such an accident the general vitality of the patient

is not necessarily lowered; A mustard poultice in a
healthy person gives rise to a temporary congestion.

In a weakly child it may cause superficial destruction

of the skin.

Plicnomcna observed in an injured
part.—Having stated generally the effects of the

application of an irritant, let us now consider more
particularly the phenomena to be observed in an
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iiijured part, i*esultiiig in recovery or in local death, in

order that the changes included in the process of repair

may be more clearly understood. In this connection

three elements require to be considered : the blood-

vessels, the blood, and the tissues surrounding the

blood-vessels.

The blood-vessels in question are the arterioles,

capillaries, and small veins ; and the most impor-

tant facts about them in this connection are, that

their walls are thin and membranous, the capillaries

being formed merely of an elastic endothelium, and
that free interchange is permitted through them
between the blood and the surrounding tissues.

If a transparent membrane, such as the web of a

frog's foot, be examined, it will be seen that in any
particular vessel in health there ai'e two streams,

a lateral slower one, and a central faster one. In
the former the colourless corpuscles are seen moving
slowly along, and adhering at times to the sides of the

vessel. If an irritant now be applied, the first change
that may be observed is a contraction of the vessel,

but this is very momentary, and of little importance.

The first important change is that of dilatation of the
walls of the vessel, and this affects capillaries,

arterioles, and small veins. Along with the dilatation

the rate of flow in the capillaries is increased at first,

owing to their not dilating to the same extent as the

arterioles ; but this increased rate of flow is of short

duration, and, after a certain amount of oscillation,

the current becomes slower, and finally ceases. Iir

other words, "stasis" has occurred.

Along with the slowing of the cui'rent a change
takes y)lace in the lateral stream. It contains more
colourlf!Ss corpuscles. These attacli themselves to the
walls of the vessel, pass through them, and migrate
into the surrounding tissues. To this emigration of
tlie wliite corpuscles the term " diajyedesis " is applied.
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Still another change takes place, excessive exuda-
tion. N'ormally there is a constant outflow of the
blood plasma, or fluid portion of the blood, into the

surrounding tissues. In an injured jaart this occurs

to excess, and it is this that gives rise to the oedematous
swelling of an injiired ^^art.

Causes of the dilatation and of the stasis.—It

has been already stated that an irritant may act

directly or indirectly. The ii-ritant here probably
acts in both ways : directly on the vessel walls, de-

pressing their vitality, and lessening their power of

contraction ; and indirectly through the nervous

system, causing a vaso-motor paralysis, and thus

producing dilatation. The main factor in the causation

of the stasis is the viscidity of the blood, due to its

contact with the depressed vessel walls.

We have arrived, therefore, at a stage of increased

deposit in the tissues, consisting (a) of blood plasma
or liquor sanguinis, due to the increased intra-

vascular pressure, assisted by the thinning of the walls

of the vessels ; and (b) of colourless blood corpuscles.

Certain changes may occur in this deposit. Normally,

the blood consists of corpuscles in a fluid, tlie blood

plasma. If blood be poured out from the body it

rapidly passes through a series of changes. It first

becomes viscid, then it clots, and lastly the clot

contracts, squeezing out from itself as it does so a

fluid termed serum. The clot consists of fibi-in, en-

tangling in its meshes blood corpuscles. Fibrin

normally exists in a fluid state in the blood, and is

then termed fibrinogen. Coagulation is caused by the

action on this fibrinogen of a ferment, the " fibi'in

ferment," which under certain circumstances is evolved

from tlie white, but possibly also from the coloured

corpuscles. The circumstances under which the fibrin

ferment is evolved, are contact with decaying or

sufficiently dejiressed or dead mattei\
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In an injured part we have liquor sanguinis and
white blood corpuscles together in the presence of

depressed tissue ; in other words, if the irritant liave

caused suliicient depression of the tissues, we have

present all the elements necessary for tlie formation

of a colourless clot. Such is the real nature of the so-

called " coagulable lymph."

So far, then, we have seen that (1) there is in-

creased afflux of blood to the injured pai't. (2) There

is an increased deposit in the part, Avhich may undergo

certain changes. There may be (3) increased pro-

duction in the injured part.

The white blood corpuscles or leucocytes that have
migrated multiply, and the cellular elements of the

tissues themselves, especially in the less vascular

parts of the body, undergo rapid proliferation. This

is due to the over-feeding of the tissue. Normally the

tissues grow and are maintained by the proliferation

of their cell elements. In an injured part this occurs

to an abnormal degree, not because of the increased

vitality of the tissues, for their vitality is depressed,

but because the normal balance of nutrition is lost.

There is an increase in the amount produced, but the

character of the products is inferior, and thus instead

of proliferating to produce normal tissue, the cell

elements of the tissues proper, and the leucocytes that

have migrated, may multiply into various aborted

products, the chief of which is pus.

Process of recovery'—If the irritant be with-

drawn, recovery more or less complete may occur at

different stages in the above series of events. If in

the stage of active congestion of the vessels, or in that

of stasis, the irritant be removed, the vessels begin to

regain their tone, and recovery sets in, beginning at

tlie venous extremities of the cajnilaiies, or at the

small veins themselves, when the corpuscles are seen
to move onwards and resume their normal course. If
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the process has gone on to effusion of the liquor

sanguinis and migration of white blood corpuscles

into the surrounding tissues, these may be absorbed
again by the blood-vessels and lymphatics, and the

part be restored to its normal condition. Resolution,

as it is termed, occurs. Should, however, the so-called

"coagulable lymph" have formed, occupying a definite

ai'ea, recovery, if it take place, must be by a new
method, and certain changes occui', varying with the

size of the clot, its surroundings, its situation, and its

treatment.

Hitherto, for the salie of simplicity, we have
considered a case where the irritation has not been so

severe as to produce a rupture of any vessel ; but
practically, owing to the great vascularity of the

tissues, rupture of some vessels, however small, almost

always takes place, and hence we have haemorrhage.

The process of repair in the tissues after the formation

of the colourless clot will be more I'eadily apprehended
if we first consider the process of repair in a wounded
vessel, and then that in the injured tissues.

I. Process of repair in a wounded artery.

—If the surface of a wound, in which no large artery

has been divided, be examined, at first a general

bleeding from the whole surface will be seen. Tlien

after a time the capillary flow ceases, and the h£emor-

rhage becomes limited to certain spots, where it occurs

in jets of bright red blood, that issue from some small

arteries. If attention be directed to any one of these

jets, it will be seen to become smaller in size, and to

come with less velocity, and, passing into a trickle,

finally to cease altogether. Tliis is termed the natural

arrest ofhcemorrhage. How does it take place ? In
the case of the capillaries and arteries the vessel

walls coUajjse, and the vitality of their cut ends being

depressed, coagulation speedily occurs. If an artery

of ordinary size be cut across, the pi'ocess is somewhat
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more complicated. (1) Tlie vessel contracts in virtue

of the circular fibres in its middle or muscular coat.

(2) It at the same time is retracted within its

sheath by tlie longitudinal and oblique fibres of its

external coat. (3) The sheath collapses, and so helps

to make the opening still smaller. (4) A clot forms,

beginning at the sides of the sheath and extending till

the channel between the retracted cut end of the vessel

and the cut end of the sheath is filled. This is the

external clot, and it acts tis a temporary means of

arrest.

But the process of clotting extends farther', and-

passes into the lumen of the cut vessel, generally

as far as the first bi'anch. This is known as the

internal clot. It is pyriform in shape, and acts as a

soi-t of buttress protecting the external clot, and
allowing changes to take place in it which bring about

the permanent closure of the vessel. Such changes

are necessary, for the clot is a rudimentaiy structure,

and is formed, too, at a time when the blood pressure is

lower than it is as soon as the bleeding is arrested.

The moment this occurs the weakened circvilation

begins to recover, and any sudden increase in the

blood pressure would easily sweep the clot away. The
changes that now occur in the clot are, in essence, the

same as those that occur in the repair of the tissues iu

an injured part, and a knowledge of them is of the
greatest importance in practical surgery.

1. The internal clot becomes adherent to the
sides of the vessel.

2. At its junction with the external clot a change
in colour begins, and extends tlu'oughout tlie whole
clot. It becomes of a lighter tint, due to the breaking
down and absorption of the coloured corpuscles. Their
function is gone

;
they are no longer of use, but in the

way, and they are got rid of.

3. The clot becomes loaded with cells like white
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blood coi'pusclfes, due in part to proliferation of the

cell elements of the surrounding tissues, especially the

epithelium of the cut artery, and in j^art to the migra-

tion into it of white blood corpuscles.

4. The next step is the vascularisation of the clot,

vessels shooting into it chiefly from the vasa vasorum.

5. The clot then loses its vascularity, while at

the same time general contraction takes place.

Fibrous tissue is formed in it, and ultimately all that

remains of the original blood clot is a fibrous cord,

sealing the mouth of the vessel, and tapering off into

the surrounding tissues.

II. Tlie process of repair in other iiijtu'ed

tissues is practically identical in substance with that

which occurs in a wounded vessel In otlier words, re-

pair in every wound takes place by means of blood clot

(John Hunter). The formation of " coagulable lymph "

or the colourless clot, in an injured part where there

has been no rupture of the blood-vessels, has already

been considered. The process of repair is the same,

whether the clot be coloured or whether it be colour-

less. The coloured corpuscles may practically be re-

garded as inert, and acting rather as obstacles to the

contraction and organisation of the clot than anything

else.

What are the changes, then, that may take place

in a clot in the tissues ? They depend on its sur-

roundings, its size, its' situation, and its treatment.

These factors determine whether the result shall be

one of recovery, or wlietlier disintegration and death

of the jiart shall ensue. Our present consideration is

the former alternative. The latter will be dealt with

in another connection.

Given healthy tissues for surroundings, a clot

occupying not too large an area, not exposed, and not

irritated in any way, it will pass through the clianges

described in connection with the repaii- of a wounded
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vessel, and the place which it occupied will become
filled with tissue resembling its surroundings.

IiiAainiimtioii.—The early stages of inflamma-

tion are practically the phenomena to be observed in an
injured jjart ; and we have already seen how at several

stages in. the series of events described, on the with-

drawal of the irritant, recovery may take place.

Should, however, the irritants be so severe as to injure

a portion of the tissue, even if it be very small, beyond
the possibility of recovery ; or if the irritation be Isiept

up, e.g. by the presence of some foreign body in the

tissues (it may be the clot itself, of large size, exerting

pressure on its surroundings), then resolution cannot

take place. The exudation of the liquor sanguinis

and the migration of the colourless corpuscles go on.

The tissues become more and more swollen, they soften

and disintegrate. The abnormal pressure or tension

acting on the terminations of the sensory nerves gives

rise to pain, and acting reflexly, favours further dila-

tation and exudation.

Even at this stage, if the iriitant be removed, if

the tension be relieved, recovery may take place
;

otherwise the process goes on to the formation of pus,

and suppuration occurs. {See Art. iv.) The pus
may accumulate in the injured part, and give rise to

the formation of an abscess. If it is formed on an
open surface, so as to have fi'ee exit, we have a gradual
casting ofl' of the products of the disintegration of the

tissues as molecular debris, another termination of

inflammation named ulceration. Or, again, the in-

flammation may end more rapidly, and give rise to

the death of a certain amount of tissuis en masse.

To this termination of inflammation the name of

mortification, or gant/rene, is applied.

Causes of iiinaiiimatioii.—Just as the effect

of an injviry dcp(;nds on two fa,ctors, the irritant itself

and the power of resistance of the tissues aflected, so
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in the same way the causes of inflammation may be

regarded as forming two groups, exciting and predis-

posing. Anything that tends to lessen the power of

resistance of the tissues is a po-edisposing cause. Tlie

more important predisposing causes are :

1. Constitutional p)eculiarities.—These may be :

(«) Hereditary tendencies, e.g. gout, syphilis, or

scrofula. (b) Bad habits, such as intemperance in

eating or drinking, (c) Starvation, (il) Over-sensi-

tiveness ; in some such cases a mild irritant, such as a

poultice, will produce a Svjvere effect, (e) Altered or

weakened nerve power ; when the nervous supply of

a part is weakened or cut oif, slight irritation will

lead to inflammation, as e.g. when bed-sores form in a

case of paralysis from acute spinal myelitis. (/) Cer-

tain states of the blood, e.g. anaemia, Bright's disease,

diabetes raellitus, etc.

2. Frevious attacks.—These in some cases, e.g.

gout or rheumatism, exert a lasting influence on the

constitution tending to favour their recurrence.

The chief exciting causes are :

1. Mechanical injury.

2. Chemical injury, e.g. any acid acting on the

tissues, such as nitric or sulphuric acid.

3. Heat and cold, the eflects of which are seen in

burns and scalds, or in frost-bites and chilblaiiis

respectively.

4. Organised irritants, whether these are actual

animal parasites, such as the chigoe, or whether tliey

belonsf to the class of funtji. Among the latter is the

organism which gives rise to putrefaction, and those

associated with the specitic inflammations.

5. Foreign bodies, whether from without, as e.g. a

bullet, or from within, as e.g. an excessive collection

of synovial fluid in a joint, or accumulated discharge \

in a wound.
Symptoms of iiillammatiou. — These are
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divided into local and constitutional. They vary with
the cause, the seat of the inflammation, and the coii-

stitvition oi" the jsatient.

JLocal.— Tliese are: 1. Alteration in colour.

The part affected generally becomes more or less

red, the intensity of the colour depending on the

rapidity and freedom of the circulation through the

part. Where the circulation is not free, but more or

less impeded, the tendency is for the part to assume
a purplish tint, as e.g. when gangrene is threatening.

When there is biliary derangement the tendency is

towards a yellow colour.

2. Sioellimj. — This is due to the effusion of

liquor sanguinis, and to the migration of white blood

corpuscles. It varies with the nature of the tissue

inflamed, e.g. in dense tissues, such as bone and car-

tilage, there is very little swelling. It also varies

with the acuteness of the inflammation. If the pro-

cess be acute the swelling is soft, as in acute bur-

sitis ; if it be chronic the swelling is hard, as in the

tissues round a chronic ulcer.

3. Heat.—The temperature in the inflamed part

is raised above the normal. By some it is maintained
that it is raised above that of the rest of the body at

the same time, and that the blood leaving the inflamed

area is hotter than that entering it. According to

other observers, the rise in temperature in the part is

the same as that throughout the body generally, and
is dependent on it ;

or, it is said, if it be a little higher,

the rise is so small in amount as to have no appreciable

effect on the general rise of temperature in the body.

4. A Itered sensibility, generally pain ; but in the
case of the organs of special sensibility pain does not
express all that is meant. Thus, when the eye is

inflamed flashes of light may be seen without any
outward cause, and due to alteration in the special

nervous sensibility of the organ. Frequently the
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intensity of the pain varies with the density of the

structure affected ; in other words, it varies with the

capability of the surrounding tissues to adapt them-
selves to the increased pressure. In acute inflamma-
tion of bone or of tendon it is excessive, while in

that of loose cellular tissue it is generally slight.

Not only is pain felt in the part by the patient, but
it is increased by external pressure, and the part is

said to be tender.

There is also what has been termed sympathetic

pain, where the pain is not confined to the area aflected,

e.g. pain on the inner side of the knee in hip joint

disease, infiumammary pain in ovarian disease, and
pain at the point of the penis in inflammation of the

bladder. The cause of this has not yet been satis-

factorily determined, but the connection between the

different painful areas is readily explained by the

anatomical distribution of certain nerves.

5. Modification of function.—^T^\ms an inflamed

joint cannot work smoothly, an inflamed eye can-

not see, an inflamed muscle cannot contract, and
so on.

Constitutional*—These symptoms-ai-e generally

included under one expression, the feverish state.

As already indicated, they vary with, among other

conditions, the seat of the inflammation, and thus the

symptoms are more severe when such important

structures as the pleura, the endocardium, or the peri-

toneum are affected, than in the case of ordinary in-

flammation of a part of the arm or leg.

The general symptoms are secondary to the local

affection, and are :

(1) Rise in temperature, often accompanied by

(2) A feeling of chilliness, or what is termed a

rigor. Although the patient feels cold, if his tem-

perature be taken it will be found to be above normal.

It goes on rising, and after a varying interval the
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patient feels excessively hot. Then a profuse perspi-

ration may break out, the temperature fall more or

less, and the rigor is over.

(3) Another set of symptoms depend on the

scantiness of the secretions of the body. The tongue

becomes furred and unclean ; there is great thirst, and
a want of appetite ; the bowels are constipated ; the

urine passed is small in amount and is high-coloured

;

the skin is hot and dry.

(4) Respiration and the heart's action are in-

creased.

(5) Certain nervous complications arise. The
patient complains of languor and severe headache,

which may be followed by confusion of ideas going on
to delirium.

These symptoms may last for a variable period.
'

Very frequently they terminate favourably. If they

do so gradually, and the temperature falls slowly,

they are said to end by " lysis; " if they terminate

rapidly, they are said to end by " crisis." In the

latter case it may be by some of the secretions break-

ing out, e.g. a profuse perspiration occurs, or there

is a copious discharge from the bowels, or the kidneys

act vigorously ; in the words of the older writers, a
" critical evacuation " may occur.

How arc these symptoms produced ?—In
seeking an explanation three things must be kept in

view.

1. There is increased general production of heat.

2. There is a general deterioration of the blood.

3. There is nature's attempt to throw off the
mischief.

Increased g;eiicr»l production of licat.—
There seems to be a nervous heat-regulating mechanism
in the body, the centre of which is said to be in the
medulla oblongata. By this mechanism the general
temperature of the body, in spite of local variations,
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is, ill a state of health, maintained at a constant level.

This mechanism may be thrown out of gear in difl'erent

ways. Where there is great tension in the part and
pain, the balance is reflexly disturbed, and we have
^' pain " or " tension /ever." By some it is held that

the deteriorated blood acts directly on the hypothetical

heat regulating centre, and thus disturbing the balance

of the heat-regulating mechanism, acts indirectly on
the tissues

;
by others it is maintained that the im-

pure blood acts directly on the tissues, producing
increased oxydation and tissue change, and thus lead-

ing to a general rise of temperature. Or again, other

observers maintain that the primary cause is an
increased local production of heat in the inflamed

part. In whatever way produced, there is a general

i-ise of temperature throughout the body, and this

takes place especially in connection with the muscular
and glandular systems. These are the great heat

producers of the body, while the skin and the lungs

may be regarded as the chief heat losers. In inflam-

matory fever the heat producers are abnormally active,

the skin is not performing its function, and the lungs

are working at high pressure to make up for the

deficiency on the part of the skin. There is a general

congestion of the inteiiial organs of the body, especially

of the liver, and the blood is drawn away from the

skin, the great sentient surface of the body. Hence
the feeling of cold in spite of the general rise of tem-

perature.

2. Deterioration of the blood.—The blood

circulating through the inflamed area becomes deterio-

rated in various ways, and as the local circulation is

much increased, the blood generally becomes rapidly

aflected. This deterioration may be due merely to

the absorption of the waste products of the inflamed

area, when it gives rise to what is termed " frau-

maiic" or " waste-jjroduct fever." It may be due to
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the absorption, iii addition, of tlie cheniiail products or

ptomaines of the organisms of simple putrefaction,

when such has occurred in the wound. In this case

it causes a form of septicEcmia, which is variously
^

termed ^'ptomaine fever" ^'septic intoxication," or

" sapro'Mia." Or, lastly, it may be due to the ab-

sorption of pathogenic organisms themselves (page

17), when we have another form of septicasmia, a

condition which is not really septic, in the sense of

putrefactive, but which is known as septic infection,

or better, as a specific or pathogenic infection, includ-

ing pya;mia, erysipelas, osteo-myelitis, malignant
pustule, etc.

3. IVatwcN attempt to throw oflT the mis-
chief.—Under this head are included the increase

in the action of the heart and of the lungs, the con-

gestion of the liver, one of the great blood pui-ifiers

of the body, and " critical evacuations " when such

occur.

Oeneral principles 011 which the treat-
ment of injured parts is founded.—In all

injuries there is local, and, if inflammation suj^ervene,

also general unrest. The great general indication in

the treatment, therefore, is ^;o make a systematic

attack on the local and on the general state of

unrest.

I. General rest is aimed at in three ways :

(1) By sedatives, e.g. opium, moi'phia, bromides,
hyoscyamus, chloral hydrate.

(2) By relief of the general vascular tension, by
bleeding, either by venesection or by arteriotomy

;

or by general counter-irritation, so as to restore

the secretions, viz. by producing purgation, diapho-
resis, or diuresis.

(3) By diet. This must b(! of the simplest charac-
ter, and consist mainly of milk, milk and ice, light

puddings, hsh, and so on. The thirst may be relieved
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by cooling drinks. Of these, those that are slightly

acid are generally preferred.

II. Local rest may be aimed at

:

(1) By bandages, splints, or weiglds. Pain is often

one of the best sj^lints.

(2) By removal of foreign bodies, of whatever
nature.

(3) By local blood-letting, and so relieving the
tension at the seat of injury. In the early stage of

congestion and dilatation the application of cold may
do good. In the later stages, after stasis has

occurred, it is of very little use, and may be hurtful.

Then fomentations and poultices come into play,

assisting the absorption of the inflammatory products,

and acting as counter-irritants.

The local tension may also be relieved by position,

e.g. by elevating the affected limb, by leeching, by
incision, allowing of free escape of exudation and
of blood from the part, or by cupping, either wet or

dry.

(4) By purgatives, diaphoretics, and diuretics,

which, in addition to their genei-al action, also serve as

local counter-irritants in relieving the local congestion.

(5) By local counter-irritants,* e.g. mustard, tur-

pentine, iodine, cantharides, the cautery, poultices,

and fomentations. These two last also act as local

diaphoretics.

Bacteria and the Healing Process.

It has already been stated that the healing process

is interfered with by the occurrence of putrefaction in

* A counter-irritant is an irritant applied to a part of the

body to act counter to some otlier irritation going on in another
more or less remote part of the body. That a counter-irritant

does act as such is a matter of clinical and experimental observa-

tion ; but how it acts is not fully explained. It seems to act

reflexly through the nervous system, influencing the v.aso-motor

nerves in connection witli the seat of the original irritation, and
relieving its congestion
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the injured part, and reference has been made to septic

intoxication and sj^ecific infection. We shall brietly

indicate what is involved in these terms.

Sepsis, or putrefaction, is the name given to a

series of changes which take place in substances

containing nitrogen, under the following conditions :

1 . Lowered vitality of the substance.

2. Exposure to air and water at a variable tem-
perature between freezing and boiling point.

In the case of an open wound all these conditions

are present. The vitality of the tissues is lowered,

and that of a portion of them may be gone altogether.

But an exposed wound, if the exposure be of slioii;

duration, may not putrefy. What, then, is the cause

of putrefaction when it occurs'? Some observers
" attribute the process to the action of particles of

dead organic matter supposed to be undergoing certain
' physico-chemical ' changes, by vii-tue of which they

start similar changes in unstable organic compounds
Avith which they may come in contact." * By the
majority of observer's it is held that putrefaction is a
pi'ocess of fermentation, due to the presence of certain

microscopic organisms of the class of fungi termed
" bacteria." This is the " gerin theory ofputrefaction"
and is now almost universally adopted. Some, how-
ever, maintain, that although bacteria are inseparably

associated with putrefaction, they are its accompani-
ment, its result, not its cause ; and that, given the

putrefaction from whatever cause, the bacteria are

spontaneously developed in dead decomposing matter-.

This involves the whole question of " spontaneous
generation," into wliich we cannot enter here. Suffice

it to say that it is almost universally agreed that
organisms cannot be formed de novo, but arise fi'om
parents.

* "Science and Art of Surgery" (Ericliscn), vol. i., p. 104.
8th edition.

c—20
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The g-ei'in theory of putrefaction asserts •

(1) that living organisms are the cause of jouti-efaction

;

(2) that the organisms arise from parents
; (3) that they

are planted in the substance which putrefies
; (4) that

putrefaction is the result of the growth of these
organisms in the substance that putrefies.

Micro-organisms may be divided into two classes,

'pathogenic, and oion-jjathogenic. Among the non-
patliogenic are those which can live and grow only in

dead or dying matter, and which are therefore termed
^'saprophytic.'''' The ferment of ordinary putrefaction,

the bacterium termo, is one of these. It enters a
woimd /I'om without. It cannot live in healthy tissue

;

but if, after entering a wound, it finds thei'e a suitable

nidus, in this case dead or dying matter, it lives and
grows in it, and as the result of its presence certain

irritable chemical products or ptomaines are formed.

These, if absorbed into the system, give rise to what
has been mentioned as " septic intoxication," " pto-

maine fever," or " saprsemia." The ferment of ordinaiy

putrefaction is, therefore, limited to a certain area, and
though the ptomaines may be absorbed and give rise

to general disturbance of the system, there is only one
seat of tlieir manufacture, the wound.

Pathogenic or infective organisms, on the other

hand, are associated with much more serious eflfects

on the system. They are, in the present state

of our knowledge, almost entirely included in the

orders micrococcus and bacillus. They have the power,

in addition to that of the saprophytes, of attacking

living tissues, of si3reading into them from the wound,
and of growing in them at tlieir expense. They can
live in the blood and in the lymph stream. They can
thus pass out of a wound into the system generally;

aud if, while circulating through the system, they

arrive at a suitable nidus, they settle there, gx'ow, and
develop, and there produce ptomaines, thus forming

i
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a fresli centre of infection. This is a true process

of infection, and has been ah'eady referred to as

" specific infection."

It is possible, therefore, for a pathogenic organism

to enter a wound through the medium of the tissues,

though in most cases its entrance is directly from with-

out, and is a process of direct inoculation. But it may
be asked, if such an organism can attack living tissue,

whence the necessity for a suitable nidus for its gi'owth

and developments Are not all living tissues liable to

be attacked % And if so, why should one individual be
acutely susceptible to some form of infection, while

another .similarly exposed goes free % To answer that

health is a relative quantity, and that the power of

resistance varies in different individuals, is true ; but
here it is a confession of ignorance. In many cases we
do not know why it varies, nor can we as yet accu-

rately deHne what constitutes a specific infective

orsjanism.

Ocncral principles of antiseptic treatment.
—The antiseptic treatment is based on the germ theory

of putrefaction. The changes of putrefaction are,

according to this theoiy, dependent on two factors, " a
living organism, and a nidus for its life ; a plant, and
the soil in which it is planted." Certain substances

interfere with the organism causing these changes.

They are termed antiseptics. The aim of antiseptic

surgery is two-fold : (1) To conduct a case so as to

prevent putrefaction. (2) To remedy putrefaction

when it has occun-ed. We may try to attain this by
acting on the plant, or on the soil, or on both.

TliP, dijfi;reid meUiods of ivinrference are :

1. I'y preventing the deposit of organisms.

2. By removing them, if deposited, before they have
had time to do harm, e.g. by washing out the wound.

?>. r.y killing them, inside the wound, or outside
of it.
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4^J^rJ^eJ?.io.ving ,tlig s.oil .iii,.whic]i they flourish,

e.g. Il^'tfee' cll-ainage.- • • •

' •

,
,i;en(lerii)g , the. soil inert.^ This may be

drare-tronstiibutfonally by inci'easing the vitality of the

tissues, by bringing the patient into as good a state of

health as possible before operation. It has also been
attemj^ted by the administration of certain drugs, e.g.

carbolates.

Locally, it may be done by preventing tension, by
lowering the temj^erature of the tissues, by dry dress-

ings, and by rapidly changing the wound from an
a,bsorbing to a casting off surface, e.g. by means of a

poultice (Savory).

Such ai-e the principles of antiseptic surgery, and
the general lines on which they are sought to be
carried out. The details will be considered in the

next chapter, on Wounds.
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Paor. John Chiene.

Classification.—A wound may be defined as

"a solution of continuity in any part of the body."

Wounds may be divided into two classes : the truly

subcutaneous, without division of the skin, and the

ope?!, with division of the skin.

Open wounds arc further subdivided in two ways.

1. As regards the manner in which they are

inflicted, they are looked upon as incised, lacerated,

contused, or 2nf'nctured. 2. With reference to their

method of healing, they, may be regarded as open

wounds (a) with loss of substance, and (6) ivithout loss

of sidistance. Poisoned wounds will be discussed in

the chapter on Animal Poisons (vol. i., page 547).

Of the subcutaneous wound, when there

has been no division of the epidermis, and con-

sequently no exposure to the air, little need be said

here. As examples we have what is known as a
contusion, or bruise, when occuri'ing in the soft parts,

and a simple fracture when occurring in bone. These
will be fully considered nnder Contusions (vol. i.,

page 40) and Fractures (vol. ii., page 1). As regards

tlie process of healing, however, it may be noted here

that it may be one of simple absorption, as in a black
eye. In other cases, if the clot be not too large, and
not irritated, it will, with proper treatment, pass

through the changes described in the preceding chap-

ter. If it be objected to this that, e.g. in the case of

a black eye, the clot does not remain as a mass of tis-

sue, we would answer by referring to the great ten-
dency, in all natural processes of repair, to return to
the original state as far as possible. It is on this
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principle that we have the absorption of effusion, and
the rounding off of sharp points after fracture ; and if

it holds good Avith regard to a bone of twenty, thirty,

or forty yeai's' standing, or even of greater age, how
much more likely is it to act in the case of a rudi-

mentary structure such as a clot, whose existence is

reckoned by hours, not by years 1

This class does not include such wounds as that

made in tenotomy, where there is merely a small

opening in the skin, and which are sometimes termed
subcutaneous.

Tlic open woun«l witli loss of substance.
—Here there is necessarily a certain amount of

exposure to the aii\ Take a simple case, as e.g. where
a small piece has been cut off from a finger, and
suppose that the exposure has been short, so that

putrefaction is prevented. Any simple dressing, such

as a rag rolled romid the jiart to keep it at rest, and
to act as a receptacle for the coagulating blood, and
prevent the access of air, will do. If the rag be

removed too soon (it may be to see if the bleeding has

stopped), the clot that has formed will jDrobably break

down. Leave the part at rest, and what occurs ?

A clot forms, and its surface, drying, forms a scab, which
protects the clot underneath. Vascularisation of the

clot occurs, and in that part in connection with fibrous

tissue, fibrous tissue is formed, while in that part

lying next to the epithelial tissue of the edges of the

surrounding skin, epithelium is formed, and grows
inwards until the whole wound is covered over by dry

epithelial tissue. The scab, not being retained in its

place, then falls off. Should there be any tension

under the scab, i.e. should the effusion be in excess of

the absorption, the ^irocess of cicatrisation, as it is

called, does not go on so satisfactorily, but the clot

breaks down, and suppuration takes place under the

scab.
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If we next take the case of a shallow wound,

where the exposure has been longer, and putrefaction

has occurred, then the clot breaks down, liquefies, and

a gap is left with no clot in it. If this exposed

surface be watched, it is seen to become moist. From
the dilated vessels there is poured out on it the liquor

sanguinis, and the white blood corpuscles migrating,

we have all the conditions necessary for the formation

of the colourless clot, which now forms as a greyish

film on the surface. In the words of the older writers,

the sui'face becomes glazed. The next change to be

observed is the ajopearance in the greyish him of little

red points here and there. These increase in number,

and, coalescing, extend so as to cover the whole surface.

The little I'ed projections are vessels, and are termed

gramdations." The whole surface has become
vascular. So long as the granulations persist, there is

an exudation from the wound of pus ; but the granu-

lation tissue is simply vascular lymph, and we have

seen that in the process of re]:)air such lymj^h tends

to become like the tissue in which it lies. Accordingly,

in the deeper parts of the wound fibrous tissue forms
and contracts, and deep cicatrisation occurs ; while at

the edges epithelium grows in and covers the surface,

and superficial cicatrisation takes place. In simple

language, a scar is formed. This method of healing is

termed healing by " granulation" or by " second

intention." The formation of the fibrous tissue and
its contraction must proceed pari passu with the in-

growth of the epithelium if a good result is to be
obtained. Otherwise we have a depressed scar or a
weak one respectively, as the deep or the superficial

cicatrisation is the more rapid.

If tlie wound be not shallow, but a deeper trench-
like wound, it heals by the growing together of the
granulations at its deeper part, and the process
gradually extends towards the surface, until the wound
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becomes superficial, when superficial cicatrisation

occurs. The dangers which the surgeon has to contend
with in such a case are the growing togetlier of the

granulations near the surface of the wound, and the

union of the skin edges before the deeper parts of the

wound are firmly united. To prevent this, the super-

ficial part of the wound must be kept open to allow

of gradual healing from below upwards. To this

method of healing by granulation, the special term of.

" coa'ptation " may be applied.

The open wound without loss of sub-
stance, or more accurately without aj^j^'i'sciable loss

of substance, as e.g. in the case of a clean cut or

incised wound. Here, if the surfaces be brought
at once into gentle contact and kept there, there is

formed between them a thin layer of coloured

clot, which passes through the changes already de-

scribed, and forms the bond of union between the

two surfaces. To this the name of healing by Jirst

intention has been given. A method of healing by
"first intention" was described in 1838, by James
Macartney, of Dublin. It was the direct gi'owing

together of the opposite surfaces " without any inter-

vening substance such as blood or lymph." There can

be no doubt now, that in every incised wound the injury

to the tissues is sufiicient to lead to the formation of

a layer, however thin, of clot between the two sui'-

faces, and that healing by Macartney's immediate
union never takes place.

If the surfaces be not bi'ought at once into con-

tact
;

if, for example, hsemorrhage occui's a few hours

after an amputation and the surgeon, having opened

up the woimd and stopped the bleeding, does not bring

the flaps together again until after the surfaces have
become glazed, what happens? The two layers of colour-

less clot undergo the same changes as the layer in the

incised wound, with this difference, that wliile the
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surfaces were becoming glazed the coloured corpuscles

were got rid of, and union takes place with greater ease.

This method is termed healing by apposition, and is

really a most excellent form of healing by first inten-

tion. Healing by apposition differs from healing by
coaptation in tliis ; that in healing by apj)Osition the

surfaces are brought together before, while in healing

by coaptation they are brought together after the

colourless clot covering them has become vascular.

Skin gfi-af'liug'.—By this is meant a transplanting

of skin on the surface of a gi'anulating wound or

ulcer. It is in reality, generally, a process of epider-

mis grafting rather than of skin grafting, and was first

introduced by Reverdin. According to this method
little islands of epidermis are, so to speak, set down
throughout the granulation tissue, in the hope that as

the epithelium grows in from the edges, so it will

start from each little island of epidermis as a focus,

and that thus superficial cicatrisation will be hastened.

The operation is done in this Avay. A thin

shaving of epidermis is taken, and is cut up into little

bits, each about the size of a pin head. Some sur-

geons lay these on the granulating surface. It seems
better to sink them a little into the gramilation tissue.

You lose sight of them for a few days, and then you
see little points here and there which gradually get

bigger, and regular islands form, each acting as a
centre of growth of epithelial tissue over the surface

of the wound. Care has to be taken not to hasten

unduly the process of superficial cicatrisation. The
formation of fiV)rous tissue and the accompanying con-

traction in the deeper part of the wound must proceed
pari passu, with the growth of epithelium, in order

that a healthy scar may result.

Open wounds may also bo divided into incised,

lacerated, contused, and punctured.

1. An incised wound is a clean cut, such as
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that made with a sharp instrument. Au apparently
clean cut may, however, be made by a blunt instru-

ment, as in the case of a kick with a heavy boot.

This is especially apt to occur over bones, and if the
line of impact be linear. The symptoms are :

haemorrhage, gaping of the womid, and pain,

frequently severe. In incised wounds the aim of the
surgeon is to procure union by first intention. He
wUl fail, however, to do so if the wound be exposed
to any fresh source of irritation, of whatever nature.

II. A lacerated wound is, as the name implies,

one in which there is more or less tearing of the

tissues, and consequent irregularity of the sides and
edges of the wound. Such wounds present an infinite

variety of form, depending on the way in which they
are inflicted. A lacerated wound does not gape so

much as an incised one. The strain on the tissues in

its production is much greater than in a clean cut.

Hence, there is always more or less " eccliymosis " or

hcemorrhage in the surrounding tissues. Their vitality,

too, suflTers a greater amount of depression, and there

is great tendency to sloughing. Owing to the tearing

across of the vessels, the natui'al arrest of htemoiThage
occurs more readily, and the bleeding from the wound
is slight. Lacerated wounds are very frequently also

contused.

III. A contused wound is one where the edges

ai'e bruised, and their vitality destroyed. It is always

associated with a certain amount of ecchymosis.

The pain in a lacerated or in a contused wound is

generally of a dull aching cliaracter. The method of

healing in these wounds is that by " granulation " or

" second intention." The dead tissue is absorbed, or

separates as a slough, leaving an area of granulation

tissue, which undergoes the changes already described.

IV. A piiiictiu'cd wound is one made by a
pointed instrument. Its depth is much greater than
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its breadtli. On account of its depth it is one of the

most dangerous forms of wounds. While the aim here

is to obtain union by " first intention " if possible,

owing to the variety in the contractility of the tissues

through -vvhich it passes, the consequent difficulty in

keeping the surfaces in accurate contact, and the ten-

dency, therefore, to accumulation of fluid and tension,

on the one hand, and the difhculty of drainage on
account of the depth of the wound and its small ex-

ternal opening on the other hand, union almost always
takes place by " second intention." The great point

to attend to in the treatment is free drainage. At
one time this was done by enlarging the wound. It

is now done by the use of a drainage tube.

Defects in tUe liealing^ process.—These have,

for the most part, been already considered under in-

flammation and the methods of healing. Their causes

are constitutional and local. Those due to a constitu-

tional cause show themselves in the form of a want of

the power of repair giving rise to slow or to partial

healingj or even to absolute want of union. The local

defects are those due to the causes of inflammation. In
the case of union by "second intention," the granu-

lating wound is practically an ulcer, and the diseases

of granulations will be treated of in the chapter on
Ulcers (vol. i., page 60).

Treatment of wounds.—In the treatment of

any wound the surgeon endeavours to prevent inflam-

mation, and to get as early and as painless a union
as possible. The great principle on which the treaf>-

ment must be based is rest, local and general. The
main indications of treatment on this principle are :

1. Stop the bleeding.

2. Remove foreign bodies.

3. Bring the edges and surfaces of the wound in

contact, and keep them there.

4. See that there is free drainage.
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5. Steady the part.

6. Avoid putrefaction.

1. Arrest of liseinorrliag'c. — Tlie artificial

arrest of haemovrhage is described in Art. xxv., vol. i.

2. Removal of foreign too«lies.—This may
most effectually be done by washing out the wound
with water to which some antiseptic solution should

have been added. By this means dirt, portions of

coagulated blood, etc., are got rid of. Bodies firmly

embedded in the tissues must be removed by clean

forceps.

3. Apposition ofedges and surfaces.—This

may be done in many ways.

With reference to the edges. Some sui'geons

use adhesive plaister of some kind. This method is

often of service in small wounds. In larger wounds
its chief disadvantages are, that unless very care-

fully applied it is apt to cause inversion of the hps of

the wound. It is not easy to keep it aseptic. It is

difficult of application unless the parts are thoroughly

dry ; and it is apt to cause tension.

A preferable way is to use some form of stitch or

suttire. Sutures vary in their form, and in the

materials used in making them.

The principal materials are silk, silver wire, catgut,

and horse-hair. Silk is open to the objection that it

is flexible and yields, whereas the object is to keep the

part quiet ; and if the silk stitch be made sufliciently

rigid by drawing it tight, tension is apt to occur in the

wound. Silver wire meets all these objections ; but

there is difficulty in removing it without causing pain.

Catgut makes a good stitch so long as it remains rigid,

but as it is gradually absorbed, and is apt to be softened

more quickly than is sometimesexj^ected, it, like silk, also

yields. Horse-hair has all the advantages of a good

stitch. By using it double, all the required strength

may be generally obtained^ and its resiliency is an
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advantage, as it permits of a certain amount of giving,

and consequent relief if tension occurs. It forms, so to

speak, a little rigid yet elastic circle, and it can be
easily removed.

Apart from the material used, a suture may be ap-

plied in various ways. The chief are (1) the " cora-

tinuous," or " iminterrupted," suture, when the stitches

are made with one unbroken thread, and which is

useful where very accurate apposition of the edges is

required, as e.g. in woiinds of the intestine. (2)

The interrujJtecl suture, the commonest method, where
the edges are brought together by a series of separate

single stitches. When the edges can only be brought
together by being stretched, e.g. when a portion of

diseased skin has been removed, and where, in

other words, there would be tension of the edges of the

wound, this can be lessened by passing the knife

under the skin round the wound, thus rendering the

flaps looser and capable of more easy approximation
;

and by ^'superficial button sutures," sometimes
termed '^stitches of relaxation." Two small thin sheets

of lead are used, each with a hole in the centre. One
is threaded with silver wire, which is passed through
the skin at some distance from the edge of one flap,

and is brought out at a corresponding point on the

side of the opposite flap. The other button is then
fixed on, and so the edges are brought more closely

together.

The surfaces of the wound, however, must also be
brought into contact and kept there. The importance
of this cannot be too highly estimated. If, for

^
example, after the operation for excision of the female
mamma, the edges of the wound alone are brought
together, what happens, if reactionary hasmorrhage
comes on ? The blood collects between the skin and
the pectoral muscle, and all the more so if the edges
are in accurate contact. And apai't from any
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litemorrliage, there is always more or less efTusion,

which, accumulating, -ndll give rise to tension. It may
be said that efScient drainage ^vill correct all this, but
the primary use of a drainage tube is prevention

rather than cure, at all events in. a recent wound.
The best way of securing adaptation of the surfaces,

and of supporting them in that position, is to apply

sufficient and accurate pressure. In the case taken
as an example, pads must be applied on either side of

the wound, and the arm bandaged to the side. The
pad should be made of some semi-elastic material

such as wadding, and the bandage should also

be semi-elasbic, e.g. a domette bandage, to se-

cure constant though not too great pressure. " Deep
button sutures " are also of great service here.

They differ from superficial button sutures only in

the fact that the silver wire passes deeply into the

tissues.

4. Free (Irainag:e.—The importance of free

drainage is evident when the consequences of its

neglect (tension, suppuration, etc.), are remembered.
The need for drains to conduct away discharges from
a wound is lessened the more accurately the surfaces

are brought in contact. Drainage may be secured by
using tubes of indiarubber, or of decalcified bone, or

skeins of catgut or of horsehair ; but whatever form of

drain be used, care must be taken that the outer end
of the drain be in as dependent a position as possible.

If a tube be employed, its outer end should be

practically on a level with the edges of the wound,
and the tube must be prevented from passing back

intt) the wound. This end may be attained by trans-

fixing the outer end of tube with a piece of silver

wire. As the wound heals, the tube requires to be

shortened, and a wound on this account may require

to be dressed more frequently than M'ould otherwise

have been necessary. The time that the tube remains
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in varies with tlie size of the wound, with the rapidity

of the healing, and with the amount of discharge.

The sooner the tube is out the better; but care must
be taken not to remove it too soon, as there is danger

^

of tension occurring in the deeper parts of the wound.
Tubes are more reliable than catgut in large wounds,
because the catgut is capable of being absorbed by
the tissues, and may be absorbed too soon, or may
otherwise prove insufficient. Catgut is especially

usefid if the discharge be serous in character ; not if it

be purulent, for catgut cannot convey pus. If catgut

be used, it is stitched to the deeper parts of the

wound, or the ends of catgut ligatures used in the

wound may be brought out at the end of the wound,
and act as a drain. The catgut must not be allowed

to get dry, or its capillary action is lost. Free drain-

age may be further obtained by leaving the wound
open, or by placing some absorbent material outside

it, which sucks up the discharge as it reaches the

surface, and prevents accumulation in the deeper

parts.

.5. The part must be stea«lie<l by some form of

splint, using "splint" in its genei'al signification. This

may be done by means of pads, bandaging, ordinary

wooden or metal splints, or by appending a suitable

weight. A sheet of lead, adapted to the under sur-

faces of the limb, is often of great use in amputations
in steadying the part.

6. Putrefaction must be avoided. How this

may be attempted has already been considered (page

19).

The various Forms op Dressing applied to
Wounds, including toe Antiseptic Treatment.

I. Tlio occlusion method consists in ajiplying

some adlicsivo material over the wound, to close it

after its surfaces and edges have been adjusted. The
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disadvantages of this method have been ah-eady dis-

cussed in connection with the use of sticking plaister

in the treatment of wounds (page 28).

II. The open method consists in leaving the
wound free from any form of dressing whatever.
This method permits of all the indications for the

proper treatment of a wound bemg fulfilled, except
one, the avoidance of putrefaction. The wound being
open, ceteris paribus, drainage is pi'ovided for, while
exposure to the dry air assists in drying the wound,
and so in lessening the chances of decomposition in

the discharges from the wound. But should the

drainage be imperfect, should any of the secretions

collect in any little pocket in the wound, no provision

is made under this method for their protection from
septic influences.

III. Simple water dressing: consists in the

application to the wound of a piece of wet lint which
is covered with a piece of oiled silk to prevent

evaporation. This method was used by Liston with
great success, even large wounds often healing with
very little or almost no suppuration. The secret of

success here is that free drainage is allowed, but this

method, too, is open to the objection that even "pure
water" is surgically more or less unclean, and its use

may give rise to the implanting of the causes of
' putrefaction in the wound.

IV. The di-y dressing: is on this account prefer-

able to the wet dressing. It consists of a pad of dry

lint placed on either side of the wound so as to secure

thorough apposition witliout interfering with drainage.

Some more dry lint is placed over these, and the

whole is surrounded by a bandage. Cotton wool is

sometimes substituted for lint. This dressing is use-

ful in small wounds, union by "scabbing" generally

taking place. In large wounds it is permissible only

after free drainage has been provided for; and even
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then is not advisable on account of the lialiility to tlie

occurrence of putrefaction.

V. The antiseptic treatment.—We have seen,

therefore, that while each of tlie above metliotls of

dressing fulfils many of the indications for the proper

treatment of a wound, none of them makes any attempt

to provide against the entrance into the wound of the

causes of putrefaction. Free drainage, cleanliness, and

rest are certainly important factors in the prevention

of putrefaction, but they cannot prevent the entrance

of bacteria into a wound. This can otdy be attempted

by the use of antiseptics. The word antiseptic must
now be taken as having a much wider meaning than
it used to have. It cannot be limited to its strictly

etymological signification, much of what was formerly

ascribed in general to sepsis or putrefaction being

now known to be of quite diiTerent origin, and to

be, in relation to the organism, distinct from those of

ordinary putrefaction. As the action of micro-organisms

on the tissues is appai-ently thi'ough a process of fermen-

tation, antiseptic must now be held as synonymous
with anti - fermentative. It is impossible here to

enter into the relative claims of the various antiseptic

substances in use. A perfect antiseptic should be
sufficiently strong, volatile, and non-irritant. Such a
substance has not yet been discovered. The two anti-

septics in most general use in surgery are carbolic acid,

which is used in the strength of 1 part of absolute

phenol to 20 or 40 parts of water, and perchloride of

mercury, used iu the strengtli of 1 to 2,000 or 1,000
of water. There are many otlier preparations of these

substances. Carbolic acid is irritant and volatile
;

j)erchloride of mercury is non-irritant, but has the
disadvantage of being non-volatile.

The materials used as dressings are :

1. Carbolic gauze, which was the original form
of dressing used by Lister. It is made by cliarging

D—20
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unbleached muslin with a mixture consisting of crys-

tallised carbolic acid, 1 part, common resin and solid

paraffin, each 4 parts.

2. Eucalyptic gauze, where eucalyptus oil is sub-

stituted for carbolic acid.

3. Salicylic cotton wool, salicylic silk, corrosive

wood wool, stcblimated wool, i.e. some form of absorbent

wool impregnated with some antiseptic.

4. Protective, or oiled silk coated on either side

with a thin layer of copal varnish, so as to render it

impervious to the carbolic lotion. Over this again a

fine layer of carbolised dextrin is laid, which allows

the 1 to 40 lotion, into which the j^rotective is dipped

immediately before use, to wet and so thoroughly

])urify the surface. Its use is to protect the edges of

the wound from the irritating carbolic acid, and to

prevent the sticking of the dressing to the wound.

5. Mackintosh, or thiii cotton cloth covered on one

side with indiarubber.

Having thus briefly considered some of the chief

materials emjoloyed, let us illustrate how they are used

in attempting to carry out the great principles of the

antiseptic treatment.

1. MetBiodi!).—In a wound made by accident, and
which has been exposed for some time to the au- be-

fore the surgeon sees it, the first step, after arresting

the haemorrhage, is to thoroughly purify the wound
by washing it out with some antiseptic solution, e.g.

1 to 40 or 1 to 20 carbolic lotion, the strength of the

lotion used varying with the length of exposure of the

wound. The skin round the wound must also be

purified. Then a drain, if required, is inserted, and
the edges and surfaces of the wound adjusted and
secured by some form of suture, e.g. carbolised horse-

hair. A piece of protective is placed over the wound,
and, if a catgut drain be used, also over the ends of

the catgut to prevent it from becoming dry, and so
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losing its action by capillarity. If a tube be used,

the protective must be cut so as to leave the end of

the tube open. A layer of wet carbolic gauze is placed

over the protective (wet gauze, because dry carbolic

gauze, unless it be warm, is not antiseptic). This

finishes the deep dressing. Then follow, according to

the ideas of the surgeon, pads of dry carbolic gauze,

or of some absorbent antiseptic wool, above which is

placed the large superficial dressing, consisting of

eight layers of gauze, with or without a sheet of mackin-
tosh beneatli the outermost layer. The superficial

dressing is not wet. As it becomes warm with the

heat of the body, the volatile carbolic acid with which
it is impregnated is set free. The object of the

mackintosh is to distribute the discharge when it

reaches -it, and so prevent it from soaking too quickly

through the gauze, and from consequent exposure to

the air. Though it is of service when, there is a great

amount of discharge, it has the disadvantage of pre-

venting free evaporation, and thus of rendering the

parts sodden. A gauze bandage fixes the dressing in

position, and, when further support is required, an
elastic or a domette bandage may be used.

2. In the case of an operation, the first considera-

tion is the thorough purifying and keeping clean of

the hands of the surgeon and of his assistants', of the

part about to be operated upon, and of the instruments,

Sfjonges, ligatures, etc., to be used. Round the part

are laid towels soaked in some antiseptic solution.

On tliese the instruments, sponges, etc., which are

thoroughly soaked in 1 to 40 carbolic lotion, may be
laid with safety during the operation. Mere washing
with carbolic lotion is not suHicient to tlioi'oughly

cleanse the skin. The part should be soaked for some
hours before the operation, and thus the carbolic acid

is able to permeate the follicles of the skin and destroy
any causes of putrefaction that may already exist thei'e.
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Ether, iodoform, and turpentine ai'e also used for the

preliminary purification of the skin. But the skin and
wound must be kept pure. This is aimed at in diflerent

ways. The two chief methods are irrigation and the car-

bolic spray. By many tlie spray is regarded as the one
essential of the antiseptic treatment. It is not so. It

is only one of the ways, though one of the best of

them, in which the principles of the antiseptic treat-

ment are carried out. Both in irrigation and in the

use of the spray, the aim is to keep -the clean surfaces

covered with some antiseptic material, and thus to

prevent them from becoming surgically unclean. In
irrigation this is generally done by using a mixture of

glycerine and carbolic acid, or a solution of corrosive

sublimate. Irrigation was formerly used by Lister,

and was displaced by the spray, which he found more
effective. The tendency now seems to be a return to

irrigation, the reason probably being the difficulty of

using a spray in general practice. The advantages

claimed for the spray are, that it is the best irri-

gator ; and that it forms an antiseptic atmosphere,

so to speak, in the immediate vicinity of the wound.
If the spray be used, it is turned on immediately after

the cleansing of the skin, and before the incision is

made, and it is kept on till the superficial dressing is

applied. The di-essings have been already described.

It should be added, however, that if the mackintosh be

used, care must be taken not to let it be perforated in

any way, e.g. with a pin, or its aim will be defeated.

The principles of the antiseptic treatment, and some of

the more salient points of its detail, have here been
briefly indicated.

Complication ofwounds and tlieir treat-
ment.— 1. Hoemorrhage. {See Art. xxv. ; vol i.,

page 350.)

2. Severe pain.—This may be relieved by the use

of sedatives. Opium, and especially the subcutaneous
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injection of morpliia, are the best. Relief must also

be sought by ti'eating the local cause of the pain.

3. Starting of inuscles in consequence of theii- being

stimulated reflexly by the severe ]3ain. This is to be

remedied by opium, by placing the limb in such a

position as to relax the affected muscles, or by applying

a weight so as to steady the limb.

4. Foreign bodies, aseptic or septic. These must be
removed if possible. A good general rule is, " only

attempt to remove a foreign body if you can feel it."

5. Shock.—This is discussed in Art. ix. (vol. i.,

piige 121).
Cicatrices.

A cicatrix may be defined in general terras

as the result of the pi'ocess of repair in a wound.
The term cicatrix or scar, however, is not generally

used in connection with the healing of true sub-

cutaneous wounds, whether of the soft or of the

hard tissues of the body. It is usually applied with

reference to wounds associated with a gap or breach

in the continuity of the surface of the body ; the term
surface being taken in its widest sense as any pai't

exjiosed to the air.

The process of cicatrisation is that which finally

seals the wound, whatever be the method of heal-

ing, whether it be by first or by second intention.

The resulting scar consists of a deeper or fibrous

tissue portion, and a superficial or epithelial por-

tion. It is nature's best substitute for the original

tissue, but it is not exactly the same. The deeper
portion contains no lymphatics, and owing to the
absence of yellow elastic filji'cs, and to its being
denser than ordinary fibrous tissue, it is of a more or

less rigid unyielding character. In the supci-ficial

portion tliere are no sweat glands, and as the papilla3

and hair follicles are absent, tlie scar feels smoother
than the surrounding skin. A recent scar is redder
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than normal, owing to its abundant vascular supply;
but as it grows older the blood-vessel becomes
obliterated, and the scar becomes white and oi)aque.

There is also a tendency for the induration to become
less with age, and for the scar to become more like

the tissue in which it lies. A scar usually contains

but few nerves, and often none at all.

I?I©rl)id cicatrices.—When the cut end of a
nerve, which is frequently bulbous in form, is involved

in a cicatrix, the result is a very painful one, owing
to the pressure exerted on the nerve by the con-

tracted unyielding fibrous tissue. Where, as in a
burn, the injured area is much greater in its super-

ficial extent than in its depth, there is great ten-

dency to marked contraction of the cicatrix, giving

rise very frequently to great deformity. Thus the
cliin may be dragged down as the i-esult of the contrac-

tion of the cicatrix after a burn of the neck, or the

ai-m may be fixed to the side from the same cause after

a bum in the region of the axilla (Fig. 6, page 194).

Sometimes, especially in children, in the formation

of a scar there is excessive growth of the new tissue,

resulting in nodular masses which, being formed of

cicatricial tissue, are hard and smooth. Not unfre-

qnently they are very vasoulai'. There are the so-called

" warty " growths of cicatrices. Resembling these

somewhat in appearance is the fibrous tumour
found especially in the cicatrices of burns and scalds,

and termed " cheloid " (xv^v, a claw). It is not con-

nected with the formation of the scar, and may
occur in it years afterwai'ds. It forms a flattened

tumour, frequently overlapping the skin at its margin,

and has what has been described as a " tied down"
appearance. The growth is limited to the skin, it

spi'eads along the fibrous sheath of the vessels, and
frequently has a more or less claw-like form ; hence
the name cheloid.
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A \i}e,ah scar is the result of the process of snperti-

cial cicatrisation taking place more rapidly than the

formation of fibrous tissue, and its conti'action in the

deeper part of the wound. Owing to the diminished

vitality, and therefore diminished power of resistance

in a scar, it is liable, when ii'ritated, to give way more
easily than normal tissue, and to ulcerate. The
epithelial tissue of the scar may take on an excessive

growth of a malignant character, invading the deeper

tissues, and form, in short, an einthelioma.

Treatment.

—

Painful cicatrices may be treated

by division of the cicatricial tissue pressing on the

nerve, or by division of the nerve itself if it be

known, or by excision of the so-called " neui'oma,"

e.fj. of a stump. In treating the deformity arising

from the contraction oi a cicatrix, especially when
a plastic operation is required, the surgeon must
be guided by the requirements of the special case.

The chief indications are that the cicatrix most be
carefully but thoroughly divided, and dissected off

from the structures beneath. The part must be
restored to its normal position as nearly as possible,

and means adopted to prevent contraction recurring.

Transplanting of a healthy flap of skin may be
required, or skin gi-afting may be of use.

The ivarty growths, as a rule, had better be left

alone imless they give rise to heat and tingling. If

so, they may be treated by applying some form of

local counter-irritation, or by removal.

A cheloid tumour should not be interfered with
by operation, for, depending as it does on a constitu-

tional condition, it is most liable to return in the new
scar. Further, after reaching a certain size it generally

ceases to grow. Locally some sedative plaister may
be applied if there be any irritation. The constitu-

tional treatment does not seem to be satisfactory.

Malignant tumours are to be treated by free and
early removal.
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III. CONTUSIONS.
Augustus J. Peppee.

A CONTUSION may be defined as a laceration of tissue

without breach of surface continuity. When the skin

or mucous membi-ane is broken the injury is known
as a contused tootmd.

The extent of the lesion varies from alight extrava-

sation into the skin to rupture of trunk vessels and
nerves, and even fracture of bones. The force may
be applied directly, the part being squeezed or struck

;

or indirectly, e.g. when the spine is contused by a fall

upon the shoulders. The quantity of blood effused

depends upon : 1. The degree of violence. 2. The
number and size of the vessels implicated. 3. The
laxity of the tissues. 4. The proximity of resisting

structures. Thus the effect of a blow upon the skull

or shin will be very different from that of one in-

flicted on the fleshy part of the thigh. Again, the

less the elasticity of the skin the more marked will

be the contusion. 5. The tendency to bleed ; this

is very pronounced in the subjects of hasmophilia.

It is also increased by degeneration of the blood-

vessels, whether from age or disease.

The extravasated blood is known under different

names. When it is widely diffused along the subcu-

taneous or intermuscular cellular planes it is called a

suggilation ; when moderate in amount and limited

in distribution, an ecchymosis (the latter term is

employed chiefly in reference to surface contusions)
;

when profuse and circumscribed, forming a more or

less obvious swelling, a hccmatoma. Familiar ex-

amples are furnished respectively by : 1 . Hffimorrhage

into the loose areolar tissue of the scrotum. 2. An
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ordinary "bruise" of the skin. 3. An accumulation

ot" blood beneath the scalp.

In subcutaneous lacerations the greater pai"t of

the extravasated blood is derived from the veins, for

the arteries, being stouter and more elastic, are better

able to resist injury.

Coiitiisioiis of vessels.—in addition to the

inevitable rupture of numerous small vessels, the main
trunks are occasionally torn, and this is the more likely

to occur where the contusing force acts immediately

over a bone
;

e.g. the brachial artery may sufler partial

or complete rupture through the arm being caught
between two buffers.

In some cases of simple fracture, especially of the

leg, a large artery may be lacerated by a splinter of

bone. Subcutaneous htemprrhage, althougli it may
be pi'ofuse, is not immediately fatal, unless it happens

that the blood escapes into a cavity, like that of the

pleura, for the tension of the surrounding structures,

together with the pressure of the extravasation, tends

to check the bleeding
;
moreover, the wound in the

vessel being a lacerated one, it does not gape, and the

shreds of the vascular walls and sheath not only offer

a mechanical obstacle to the bleeding, but, acting as

foreign bodies, they induce coagulation.

When an artery is only partially ruptured haemor-

rhage does not ensue dii'ectly upon the injury, but it

may come on some days later ; the bruised tissue,

which in the meantime has undergone degenerative

softening, giving way under the blood pressure. On
the other hand, thrombosis may occur at the seat of

injury, and the lumen be permanently occluded, the

same as after ligation; or lastly, the wall of the artery

having lost its elasticity and power of resistance, may
become stretched, and form the sac of a circumscribed

traumatic aneurism.

As regards contused or lacerated veins, it may be
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said that the chief danger lies in the subsequent

phlebitis ; with its possible sequelae, i.e. sappuration

and dislodijment of clots. The walls of a vein being

readily compressible, and the blood pressure within

being much less than in an artery of corresponding

size, hiemoi-rhage is more easily resti-ained. But if

one of the large serous cavities is opened at the time

of the accident, a fatal result may quickly supervene.

I have seen two cases of liEemo-thorax from subcu-

taneous laceration of a vein ; in one, a portion of

a fractured vertebra wounded the vena azygos major

;

in the other, the subclavian vein was punctured by
a fragment of a broken clavicle.

It should be borne in mind that the force which
lacerates a trunk vessel is certain to rupture many
smaller ones in its vicinity, and for this reason the

danger of gangrene is greater than would at first sight

appear
;

e.g. a child had its arm squeezed in a gate,

and the brachial artery was contused in two places,

the inner and middle coats being toi-n from the outer.

The injury was quickly followed by occlusion, from
thrombosis, and this, in conjunction with rupture of

numerous subcutaneous and intermuscular veins,

caused complete stoppage of the circulation and death

of the limb (Art. xxv. ; vol. i., page 350).

Contusions of nerves.—The nerve trunks ai-e

rarely injured severely in subcutaneous lacerations,

since, for the most part, they lie deeply, and ai'e well

protected by the soft parts. The chief exceptions to

the rule are the ulnar nerve, just above the elbow
;

the musculo-spiral, at the outer aspect of the arm
;

and the peroneal, below the head of the fibula. Con-

tusions in these situations not uncommonly cause a

certain amount of paralysis, from bruising or partial

tearing of the nerve involved. But, apai't from these

serious lesions, the nerves also suifer from the efiects

of the concussion in the same way as the brain and
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spinal coi'd. The molecular disturbance in the axis

cylinders causes temporary diminution or abolition of

conductivity, so that sensation and motion are for the

time impaired or lost in the areas of distribution of

the injured nerves. It is possible that violent con-

cussion of a limb may be the stai'ting point of secon-

dary peripheral degeneration of the nerves. Con-
tusion of a nerve, short of complete destruction, causes

at first a feeling of numbness at the si)ot and along

the distal course of the nerve. This is succeeded by
a burning pain. The pain may be very severe, in

fact it may bring on syncope. But fainting may also

arise in a reflex manner, the brain suddenly becoming
ansemic fi"ora contraction of the arterioles, the result'

of powerful stimulation of the sensory nerves. The
immediate eflect of concussion or contusion of a nerve
will vary according to the seat of injuiy

;
e.g. the

functional disturbance is greatest when the large

sympathetic plexuses are involved (Art. xxix.
;

vol. i., page 498).

Contusions of muscles.—When a muscle is

extensively lacerated there is copious bleeding, for the

tissue is richly sujiplied with vessels. In complete
rupture the ends become widely separated, owing to

contraction of the muscular fibres, and tlie interval

is soon filled with exti'avasated blood. Volitional

control is lost ; in short, the muscle is for some time
])owerless for action.

It is worthy of note that contusions of all

living tissue elements diminish their vital activity,

and as the condition may be long enduring, it has an
important bearing on the question of regeneration.

Tliis is best exemplified in the case of the nerves, for

their repair largely influences the nutrition of the
structures supplied by them.

Di:i(;:nosis of contusions—The eflect of a
contusion is known to some extent at once by the
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state of the vessels and nerves. The surgeon is

further guided by the course of events. When the

blood is effused into the skin it assumes the form of

spots and streaks, and presents a dull red appearance.

The colour of the blood is also manifest in extravasa-

tions beneath the conjunctiva. Subcutaneous haemor-

rhages give a steel-grey or purplish tint, according to

the thickness of the skin. When an artery of con-

siderable size has been lacerated there may be pulsa-

tion of the seat of inj ury, and a loud or subdued bruit.

The bruising becomes more marked a few days after

the injury, owing to the staining by the hsemoglobin

set free from the blood corpuscles and taken up by
Ihe fluids which permeate the tissues. For the

same reason the discoloration is more widely dis-

tributed than the laceration of the vessels. An
ordinary bi-uise takes from one to three weeks
to disappear, and during this time the colour

changes from red, reddish-black, green, to lemon
yellow.

Ilaematoma.—A hssmatoma is a collection of

blood surrounded by lacerated tissues. It is well

seen in extravasations beneath the scalp and peri-

cranium. At first it is soft and fluctuating through-

out, then it becomes firmer, from coagulation of the

blood within, and inflammatoiy eft'usion around.

Later on it may regain its fluid condition from liquefac-

tion of the clot, the contents being then of tarry con-

sistency and colour. At this time its margin, which is

well defined, gives a crateriform character to the

swelling, the finger passing over an incline, and then

suddenly fulling down a steep declivity. This is most
marked in cephalhsematomata.

Cliang'es in liscmatomata.— These are: 1.

Absorption. 2. Suppuration. 3. Decomposition. 4.

Encapsulation, with concentric lamination throughout,

the fluid part of the blood being absorbed. 6. Cystic
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degeneration, especially in firm tissues like the brain.

6. Calcification, which is very rare.

Absoi'ption is by far the most frequent event. Sup-

puration may arise either from the severity of the in-

jury or from the introduction of septic matter. As per-

manent vestiges of contusions we may find orangeorruby-

red crystals of hcematoidin, and groups of black granules

of colouring matter, and tracts of cicatricial tissue.

Treatment. — Unless specially contra -indicated

apply gentle pressure ; this checks the haemorrhage,

and favours the absorption of blood. In the early

stages employ cold continuously. In the event of

acute infiammation poultice the part. If supp\iration

takes place open antiseptically. If the hiematoma be
very large or persistent, di'ain off the fluid contents

with the aspirator, and if this fails it may be advisable

to lay open the tumour and let it heal by granulation.

Under all circumstances enjoin rest.

Briisli burn.—This is produced by some part

of the body coming in contact with an object in

rapid motion, such as the straps of machinery. The
surface of the skin is excoriated, and the tissues

beneath formed into an eschar.

Treatment.—Protect the wound and apply iodoform
ointment.

Tranmntic malignancy.—There can be no
doubt that in many cases mechanical irritation is the

sufficient cause of epithelioma and other forms of true

cancer, and it is highly probable that connective

tissue tumours mav own a similar orisfin. That a
contusion is sometimes the determining factor in the

development of sarcomas is beyond speculation. The
only question being whether there exists a special pre-

disposition to malignancy, or merely an instability of

nutrition, which in one case leads to inflammation,

and in another to a new growth. My experience leads

me to adopt the former theory.
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LEEDS <S.Wf: ST Rl.OING

IV. ABSCESS.
Augustus J.»Pepper.

Natiu'e and varieties of pus.—Pus, the pro-

duct of supjiuration, varies in appearance and com-
position according to the conditions under whicli it is

formed. That obtained from a simple acute abscess,

or from a healthy granula'ting sore, is a fluid of

ci'eamy consistence, and of yellowish white colour.

As it presents no special evidence of constitutional

disease or of complication of the local inflammatory

process, it is termed laudable. Its specific gravity is

from 1030 to 1033. When freshly secreted it is

alkaline in reaction. With liquor potassEe it gives a
gelatinous mass. It contains from ten to fifteen per

cent, of solid matter, and of this about two-thirds is

albumin. Of the other thii'd one-half is fatty matter

with traces of cholesterine, whilst the remainder con-

sists chiefly of salts like those of blood serum, chloride

of sodium predominating. Tyrosin, leucin, and other

nitrogenous derivatives are present in minute quantity.

If allowed to stand, healthy pus divides into two
strata ; the upper, named liquor puris, is a clear liquid,

almost identical with the fluid portion of the blood
;

in fact, it is mainly the latter exuded through the

walls of the vessels. The lower layer, which is faint

yellow, contains little else than corpuscular elements.

On microscopical examination tlie cells, which avei'age

"2W0 inch, in diameter, are found to be of two
kinds, the minority being exactly like white blood

corpuscles, for they are jiossessed of amoeboid move-
ments, have no limiting membrane, and contain only

one or two nuclei. The greater number, however,

are more coarsely granular, and have two or more
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nuclei, which are only visible after the addition of.

re-agents. Acetic acitjt i bj'ings .tliQin into prominent
relict' by dissolving the albuminoid particles, and
causing the protoplasm to swell up. Ether or liquor

potassaj removes the fat granules. The multiplicity

of the nuclei is generally considered as one sign of the

death of the corpuscles, the original nucleus having

broken up in consequence of degeneration. This opinion

is supported by the fact that the secondary nuclei are

smaller than the primary ones, and further, that the

cells containing them are loaded with molecular fat.

It is asserted by Cornil and Hanvier, however, that

the primary nuclei undergo vital segmentation.

Pus is subject to various modifications, which are

indicated by special names
;
thus, when it is mixed

with blood it is said to be sanious; when more watery
than usual it is called ichorous. The matter secreted

by inflamed mucous membranes and some ulcers is

often glairy from the presence of mucus (muco-pus).

As it is readily decomposable it not seldom contains

putrescent gases, and it may have a characteristic

smell ; thus the pus from an ischio-rectal abscess has

a ftecal odour. Pus is known as inspissated when a
great part of its water has been absorbed ; and casemos

when still further desiccated. The terra mrdy pus
indicates that flakes of degenerated fibrin and cells are

present in the fluid, and adherent to the walls of the

abscess.

Pus from a chronic abscess is sometimes thin and
watery, at others of firm consistence, the variation

depending upon (1) the disintegrative changes in the

solid constituents, and (2) the degree of absorption or

effusion of serous fluid. In many instances very few
coi'puscles are present, but in their place are innu-

mei-able fat granules, and crystals of cholesteriue and
stearic acid. If the abscess is consecutive to bone
caries there is an excess of phosphate of lime, and
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there may be minute osseous sequestra. The pus
cells still remaining are very coarsely granular from
advanced fatty degeneration. Some of them are

greatly swollen ; these are the so-called " compound
inflammatory corpuscles " of Gluge ; others are mis-

shapen, and show evident signs of dissolution. The
discharge from gouty abscesses is laden with needle-

shaped crystals of urate of soda.

Pus from s-pecijic sores possesses contagious pro-

perties, and microscopical organisms are invariably

present, but whether they constitute the virus of the

disease in every case is a disjinted point.

The pus from all acute abscesses contains micro-

cocci. Pus exposed to the air is crowded with rod-

shaped bacteria. Long bacillary filaments are met
with occasionally in true infective inflammations.

The contents of closed chronic abscesses are devoid of

organisms. Very rarely the pus escaping from open
wounds assumes a blue colour, which is given by a
particular form of micrococcus, M. cyaneus.

Anatomy of an abscess.—To understand the

anatomy of an abscess, it is necessary to bear in mind
the salient featv;res of the inflammatory process. We
will take the simplest case, that of suppuration in

connective tissue. During the progress of the in-

flammation the blood-vessels become dilated, so that

the hyperemia of the pai-t is very manifest. Subse-

quent to the dilatation there is copious exudation of

plasma, to such an extent, in fact, that the lymphatics

are no longer able to carry ofi" the excess of fluid. In
quick succe.ssion the white blood coi-puscles traverse the

walls of the vessels, and accumulate in the interstices

of the tissues. Many of them enter the lymph paths,

and hinder still further the escape of serum. At this

stage resolution is a possible event, but by the

continuance of the exudation and migration the extra-

vascular pressure is increased to such a degree that
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the current of blood in the capillaries is brought to a

standstill, and very soon coagulation ensues. Mean-
while the formed tissues have become softened, partly

by maceration, partly by liquefactive degeneration,

the consequence of impaired nutrition
;
they have in

truth been subjected to acute starvation. The walls

of the obstructed vessels are not exempt from the

process of destruction. The result of this melting
away of the tissues is the formation of an abscess

cavity. Now it will readily be seen that the contents

of the latter will consist of (1) exuded serum; (2)

migrated leucocytes
; (3) liquefied tissue and clot. By

almost general consent it is held that the connective

tissue corpuscles remain passive throughout.

If the part in view of abscess formation be
examined with the microscope, it will be seen that

instead of the white blood cells being evenly dis-

persed, they are collected into groups, an appearance
which led Virchow to assume that they were derived

from segmentation of the fixed tissue ceils. These
groups of leucocytes are the centres of pus formation,

so that an abscess visible to the naked eye is owing to

the coalescence of many microscopical ones.

The vjall of the abscess consists of liyperasmic

granulation tissue, the so-called pyogenic membrane,
but it contains no vessels of new formation.

The abscess continues to eidarge by progressive

destruction of its wall, rather than by purulent
secretion, such as is observed in a healing wound.
After a time it tends to point, for, fluid pressure being
equal in all dii-ecLions, the matter advances most in

the path of least resistance. Other considerations

apart, this is a sufficient reason why deep-seated acute
abscesses should be opened as soon as they are

detected, for if left alone they may burrow into

inaccessible and dangerous regions
; this is especially

the case with subfascial abscesses of the neck.

E—20
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The contents of chronic abscesses have been
described. With regard to their walls, much depends
upon whether the formation of pus has ceased or not.

In the foi'mev event the inflammatory neoplasia slowly

organises into fibrous tissue, which, as it undergoes
cicatricial contraction, obliterates many of the blood-

vessels. This is one cause of the difliculty with

which the cavities of chronic abscesses are obliterated,

the defective vasculai-ity being unfavourable to the

development of healthy granulations. Another is the

rigidity of the wall of the abscess, which prevents its

collapsing when opened, whilst it renders easy the

ingress of air, a fertile source of septic decomposition.

Circumstances influencing- suppuration
may be divided into local and constitutional. It need

scarcely be said that so long as the essential cause of

the suppuration continues to act, so long will the

process continue. The local conditions favourable to

suppuration are (1) tension, (2) septic decomposition

of the inflammatory products, (3) extensive mechanical

or chemical stimulation of the afi'ected tissues. The
influence of tension is well exemplified in cases of

suppuration beneath resisting structures, e.g. the

periosteum, fascite, sheaths of tendons, etc. Take
acute periostitis of the tibia ; an early and free in-

cision will not only cut short the mischief which is

going on, but will probably prevent necrosis of the

bone. In thecal whitlow, again, the fate of the tendon

depends almost entirely upon the continuation or

removal of the pressure of the imprisoned pus.

It has been truly remarked tliat the greatest

triumph of modern surggry has been the establish-

ment of the antiseptic treatment of wounds on a

scientific basis, including, as it does, the j^ractice of

free drainage. The danger attending inoculation of

a wound with sejitic, or still more with infective,

matter can scarcely be oveirated. In eacli there is
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the certainty of increasing the local inflammation,

whilst in the latter there is the probability of starting

fresh centres of suppuration in distant parts.

Willi respect to the constitiUional states pre-

disposing to or exciting suppuration, it should be

noted that they act in a two-fold manner; (1) by
causing primary disturbance in the nutrition of the

tissues
; (2) by undermining the patient's strength so

that he is less able to recover from the efl'ects of

existing disease. To this it may be added that the

products of suppurative inflammation of constitutional

origin may in turn be the cause of further lesion,

local and general. Lastly, the shortei'-lived the

general disease the more likely is it to induce acute

suppuration, and vice versa; take, for example, small-

pox, and tuberculosis or syphilis.

Absorption of pus.—It was formerly believed

that pus in its entirety frequently found its way in

large qxiantity into the general cii-culation, but we now
know that the grounds for this belief wei'e not well

founded. In the first place, the older pathologists

mistook decolorised venous clots for collections of

pus ; and secondly, the aggregation of leucocytes in

inflamed vessels as evidence of purulent absorption.

It is possible that pus may be driven iiato veins which
have burst into the cavity of an abscess, but then, as

Billroth has pointed out, it cannot happen to any great
extent, for thrombosis quickly supervenes on the
hremorrhage. In the present day we understand
absorption of pus to mean the passage of fluid and
cells into the ves.sels much in the same way as they
exuded from them, i.e. by osmosis and migration
through their walls. The chief cause of the absorption
i.s the extravascular pressure, hence the necossitv for

ethcient drainage of suppurating cavities, and" the
inexpediency of applying a I'ubber band to limbs about
to be amputa,ted for difl'use inflammations. The peril
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lies not so much in the absorption of nncontaininated

pus, but of septic and infective material with which
the pus may be charged ; and yet it is certain that

the products of simple suppuration are capable of pro-

ducing general pyrexia.

Varieties of abscess.—Abscesses are classified

on several bases, which means that many of -them will

fall under more than one denomination, e.g. a " spinal

abscess " is generally of " scrofulous " origin, and as

it is slow in developing it is also termed " chronic."

The chief division, however, and one of practical value,

is into acute and chronic ; not that it is always possible

to say with precision into which categoiy a given case

should be placed
;
thus, as a rule, so-called strumous

(scrofulous, tubercular) abscesses are chronic, but

occasionally they form with such rapidity that

they are appropriately designated " acute " or " sub-

acute." The majority of acute abscesses arise either

from a local cause or from some general disease,

sudden in its incidence and rapid in its course
;
take,

for example, a compound fracture ; and infective osteo-

myelitis.

Then, too, abscesses are sometimes named according

to their regional anatomy ; for instance, we speak of

"spinal," "mammary," " ischio-rectal," and so forth.

Lastly, some marked featui'e in their general patho-

logy may be indicated ; thus we have " pyjemic,"
" gouty," and " tubercular " abscesses.

Cold abscesses are necessarily chronic in their

course, and the inflammatory changes which give rise

to them are so inactive that frequently neither the

general nor local temperature is raised above the nor-

mal. It is not uncommon to find enormous collections

of pus without there being any discolouriiig of the

skin over them, unless perchance the superficial veins

are dilated by the pressure beneath. The circulation

is sluggish, for instead of active hyperajmia there is

.4
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passive congestion, a,nd on this Jiccount cold abscesses

are otherwise known as conyeslioe."

They are usually quite painless, and for this reason

they often attain to large dimensions before they are

recognised by the patient. AVhen dependent upon
disease of some specialised tissue like bone, they are

termed " consectUive." When deeply seated it is not

rare to find them extending far beyond their place of

origin, and as they travel downwards (in the path of

least resistance) they are said to " gravitate." A
jisoas abscess from caries of the vertebrte may be cited

as an example. Whilst closed they cause little or no
constitutional disturbance. They may remain quies-

cent for months or years. Occasionally their contents

dry up, leaving nothing but caseous debris, which
sometimes calcifies. But although the inflammation

may have completely subsided, the atiected tissue

remains in a state of impaired vitality ; it has become
a locus resistentice yninoris, which at some distant date

may become the seat of renewed suppuration ; the

result is a residual abscess.

Tubercular abscess.—Opinions are divided as

to whether the abscesses formed in connection with
caries and "strumous arthritis" are of tubercular nature

(the words "scrofulous" and "tubercular" are in-

tended by the' writer to convey the same meaning),
but the balance of evidence seems to point to the con-

clusion that they are, for the bacillus of tubercle has
been foimd in the inflammatory products in each case.

Whatever may be the exact pathology of the diseases

in question, their clinical features ai'e well marked.
Phthisis is a common antecedent and sequel. The
most prominent characters of tubercular abscesses are

chronicity, caseation, and pi'olongcd discharge. They
are found in rnauy situations, but their favourite

localities are the bones, the lymphatic glands, and the

lungs.
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Symptoms of abscess.

—

AciUe abscess. In
a part that lias been acutely inflamed there are certain

signs which point to suppuration. The pain becomes
more throbbing ; this is explained by the fact that the

hypersensitive nerves readily receive the impressions

made by the pulsation of the arteries, which, on
account of the softening, are allowed greater latitude

for expansion. It is an important symptom where
the abscess lies deeply, e.g. beneath a dense fascia, for

in this case it may be difficult- or impossible to detect

fluctuation. As the inflamed tissue melts away tlie

hardness gives place to bogginess, and a little later to

elastic tension, a sign of the presence of fluid. As
the pus makes its way to the surface the superjacent

skin is put on the stretch, which causes it to assume a

shining aspect. At the same time it is highly congested.

Then a pale spot appeal's in the centre of the swelling,

showing cessation of tlie circulation and death of the

tissue : the abscess is said to have "come to a head."

Soon after it bursts. When the abscess is situated in

i-egions where it is not easy to employ bimanual
examination, e.g. in the tongue, prostate, and wall

of the rectum, the surgeon will bu guided to a

correct estimate of the state of affairs by passing

his finger firmly over the swelling ; in the event

of suppuration, it will be found that near the centre

there is a somewhat sudden diminution in the re-

sistance.

The constitutional symptoms vary greatly in

different cases, according to the nature, size, and
locality of the abscess, and the temperament of the

patient ; but speaking generally there is sharp

pyrexia, the evening temperature being from 101°

Fahr. to 103° Fahr., or even higher. The morning
remission is not more than one degree. The com-

mencement of suppuration may be accompanied by
a chill or a distinct rigor, and in severe cases there
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may be a succession of eh: lis, but then tlie fever curves

are not nearly so steep as in pyasmia. The skin is hot

and dry, the tongue parched and coated, and tlie

bowels confined. There is more or less anorexia.

Such are the general manifestations of an acute inflam-

mation endinw in abscess. As soon as the abscess

bursts or is opened there is a rapid subsidence of the

symptoms ; the temperature quickly falls, and keeps

low, if free escape is provided for the discharge, and
septic and infective agents are excluded. The walls of

the abscess collapse, so that the cavity is greatly reduced

in size. For a time pus continues to be secreted

by the granulations. The latter eventually organise

into connective tissue. This is the end of the regenera-

tive process. If an acute abscess forms in a tissue or

organ where physiological and surgical rest are im-

possible of attainment, the local and general di-stress

are intensified. Take e.g. parenchymatous suppura-

tion of the tonsil. The symptoms attending a chronic

abscess are, as before noted, conspicuously slight.

Unless the pus be confined within unyielding walls

there may be absolutely no pain.

Treatment of an acute abscess.—When
once the matter is detected, the sooner it is let out
the better. In the case of nervous patients who dread
the knife, if the abscess be small and superficial it

may be left to burst ; if large and superficial it is a
good plan to evacuate the pus by making a small
aperture with a stick of potassa fusa.

Deep-seated abscesses are best treated by Hilton's

method, as it gives full security against the danger of
wounding large vessels and other important struc-

tures which are frequently displaced by the swelling.

IVlake an incision down to the deep fascia, and pass a
director cautiously through it and the infiltrated

tissues until the pus is reached ; then introduce a
pair of dressing forceps, and, having opened the
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blades, withdraw the instrument. Insert a drainage

tube, and apj)ly an antiseptic dressing.

In central abscesses of bone it is advisable to

penetrate them with a small-crowned trephine. When
practicable, incisions for opening abscesses should be
made in such a direction that the cavities can be
freely drained, and the resulting scars be hidden as

much as possible. When suppui-ation appears inevi-

table, the process should be hastened by the aid of

poultices.

Treatment of a chronic abscess.—It may
be laid down as a general rule that the longer a

chronic abscess remains closed the better for the

jiatient ; but there are occasions when it is expedient

to open them, e.g. when the skin is deeply congested

and threatened with ulceration in several places ; or

where the abscess has assumed large proportion and
still shows signs of spreading

;
or, lastly, where some

important structui-e is involved. The process of dry-

ing up of chronic abscesses, not a very rare event,

may be aided by drawing off the pus with an
aspirator; this should be repeated several times

before resorting to free incision. Considering the

liability of septic decomposition and absorption,

chronic abscesses, when opened, should be thoroughly

drained and protected
;
and, when consecutive, an at-

tempt should be made to remove the primary disease.

Tubercular abscesses contain caseous infective

material, which may indefinitely prolong the morbid
process even after the abscesses have been opened.

For this reason the surgeon should endeavour to get

rid of the offending matter, and set up healthy,

reparative action.

Sinus and Fistula.

The terms sinus and fistula are often used synony-

mously in clinical practice
;

but, strictly speaking, a
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sinus has only one opening, whilst a fistula has two.

When one extremity of a fistula ends in a citl-de-sac,

the passage is said to be blind.

Varieties of fistula.—In a few cases fistulse are

of developmental origin, the most notable being those

met with in the neck as the result of incomplete

closure of a branchial cleft. But the large majority

are the abiding remains of an accident, operation, or

some pathological process.

During protracted labour the fcetal head may
press upon the bladder or urethra, and with such
force that a portion of tissue is deprived of its vitality,

and consequently it sloughs away, and in this manner
a communication is established with the vagina

;

vesico-vaginal and uretho'o-vaginalfistula.

In the operation for removal of a parotid tumour
one or more of the ducts of the gland nray be laid

open, and eventually they may be cut off from their

connection with the mouth by means of cicatricial

contraction in the deeper part of the wound. It is

characteristic of this condition that the fluid which
escapes from the fistula is increased by the ingestion

of food, and that it consists partly of salivary secre-

tion.

The pressure of a biliary calculus sometimes
causes inflanmiatory adhesion of the gall bladder to

the intestine and perforation of the coats of both
;

irUe.ifAno-hiliary fistula. Or an abscess may form in
the walls of the abdomen and burrow for some dis-

tance, and then discharge pus and gall stones on the
surface. I have seen the orifice of a biliary fistula
situated over the external abdominal ring.

Artificial anus is another instance of a fistula

joining a mucous and a cutaneous surface. It may be
the consequence of an operation (e.g. colotoTny), of
gangrene of the bowel from stiaugulation of a hernia,
or of perforation of the gut by an abscess or injury.
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Eecto-vesical fistula may arise from the bursting

of a pelvic abscess, and by cancerous or syphilitic

ulceration eating its way from one viscus to the other,

especially in the presence of rectal stricture, a condi-

tion which throws severe strain upon the diseased

tissues. Lastly, the recto-vesical septum may be
wounded during the operation of lithotomy.

Recto-vaginal fistula is usually the result of

ulceration spreading through the partition between
the two passages.

Perineal %i,rinary fistula is generally caused by
ulcerative perforation of the urethral wall behind a

stricture. It may ensue upon the rupture of an
extra-urethral abscess into the canal (Syme)

;
upon

the impaction of a calculus ; and upon laceration

inflicted from within by instrumentation, or from
without by a blow or fall.

Fistula in ano is complete or incomplete, accord-

ing as the track opens into the rectum only or on the

skin only, or has orifices at both those points. The
antecedents are ischio-rectal abscess and ulcer of the

bowel.

Lachrymal fistula is a communication between the

skin of the face and the lachrymal sac. It is in most
cases the consequence of obstruction of the ductus ad
nasum by inflammatory thickening.

Treatment of fistula.—The cause, if still

existing, must be first removed. It would be useless

to expect a perineal or lachrymal fistula to heal so

long as the derivative passages remained contracted.

In the next place, it is essential that all muscular
contraction upon the jjarts be removed as far as pos-

sible. This is the treatment of fistula in ano, whether
complete or blind : it is the rule to divide the sphincter.

After operations for the cure of fistulre implicating ^

the pelvic viscera, physiological rest must be sought

by relieving the parts from strain. Thus the bowels,

J
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having been freely opened beforehand, should be kept
confined for some days, and the bladder should not

be allowed to become distended with urine. A fistula

which fails to close after the above requirements have
been satisfied, must either be stimulated to increased

activity by the application of caustics to the lining

wall, or by some plastic operation.

In the treatment of a sinus the same principles

are involved as in the cure of a fistula proper. Any
causative disease, e.g. of bone, must be eradicated.

Sinuses in the groin following suppurating buboes
should, as a rule, be laid freely open, and the wound
allowed to heal by granulation. If left to themselves,

they may ulcerate into the large vessels and cause

dangerous, or even fatal, hemorrhage. If the track

is a simple one, and the patient cannot conveniently
lie up, it may be compressed by means of a light

truss. In the same way in siniises beneath the scalp,

where free incisions are inexpedient, the movement
of the occipito-froutalis muscle may be controlled by
broad strips of plaister and a bandage.
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An ulcer is the sore or wound left after the loss by-

decay or destruction of some superficial part of the

Vjody, whether skin or mucous membrane. It may
begin in the substance of the tissues deep down and
work its way out

;
or, as in the case of aphthous,

catarrhal, or eczematous ulcers, it may start from the

surface. The process is essentially the same, but the

name of ulcer is not generally applied unless the

whole epithelial layer has been detached and the

subepithelial tissue exposed.

When the nutrition of a superficial part of the

body is much impaired, it either sloughs en masse or

undergoes molecular disintegration, leaving behind it

a sore which is called an ulcer. Injury alone may do
this, the vitality of - the part being so completely

destroyed that it sloughs and leaves an ulcer. So
will inflammation, whether it follows an injury or is

excited by some specific cause ; the tissues may be
killed at once by its severity, but much more
frequently it leads to molecular death only, so that

they melt away in fragments, leaving a sore beliii-id.

This happens all the more readily if the circulation

through the part has been interfered with by other

causes, so that its power of resistance is not what it

ought to be ; and new gi-owths such as rodent ulcer

and epithelioma undergo degeneration and leave

ulcers, or, as in the case of lupus and syphilis, are

assisted to the same end by inflammation.

Ulceration consequently is the result of the decay
of a part near tlie surface of the body, and may be
caused by injury, by the development of new growths,
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or by inflammatiort^iowever produced. -, Any :oue of

these by itself is sumcient, but mucli more ofteii two
or three combincytegether,. ai'jd their power is all--J;he

greater when the nutritlbii oFtlie "part on which tKey

act has been impaired in any way by other causes.

Causes.—Roughly speaking, there are exciting

and predisposing agencies, although the distinction is

not absolute. The former are sometimes so intense as

not to requii'e any assistance, and the lattei-, as, for

example, in old age or in limbs affected by infantile

paralysis, may almost suffice of themselves ; a scratch

in circumstances such as these producing an effect

such as would not follow a serious injury in healthy

tissues.

Among exciting causes are included injuries of all

kinds, wounds, pressure, friction, heat or cold,

chemical irritants and specific poisons, such as those

of syphilis, typhoid, or diphtheria. Of these, some
destroy the life of the part at once ; others only by
the inflammation they excite, which may or may not

end in ulceration, according to its degree and the

circumstances under which it acts.

The predisposing causes are either local or general.

Some are inhei-ited and others acquired. Scrofula,

gout, scurvy, anaemia, syphilis in its later stages,

disease of the kidneys, and old age owe their influence

to the way in which they impair the general nutrition.

The tissues are too delicate to resist, or they are un-

naturally prone to inflammation and decay, so that

ulcers which are often chai'acteristic of the disorder

develop much more easily than they should. Or
the circulation fails from fatty degeneration of the

heart, valvular disease, general olxisity, venous
engorgement consequent on bronchitis, and emphysema
or other reasons. As a result, congestion and redema
set in, and of cour.se, owing to the influence of gravity,

they arc most marked in the lower extremities. The
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skill and subcutaneous tissue become swollen and
sodden with serum, and tlie slightest irritation suffices

to excite an eczema which rapidly runs on to ulcera-

tion.

Other causes are 'purely local. Arterial obstruc-

tion from atheroma, embolism, or ligature, especially

if there is any impediment to the collateral blood
supply

;
cold, ergotism, or infantile pai'alysis invol-

ving a limb; varicose veins, thrombosis, phlegmasia

alba dolens, obstruction to lymphatics from old

lymphangitis or deep cellulitis such as often occurs

after compound fractures
;

gravity, especially when
there is long-continued standing ; the pressure of

tumours in the abdomen, repeated pregnancies
;
every

single thing, in fact, that tends either to check the

flow of blood towards a part or to prevent its return,

that interferes with the arteries, capillaries, or veins,

must be regarded as a local predisposing cause. The
more feeble the circulation, and the greater the

amount of ojdema, the slighter the injury required to

commence the process, and the more persistent and
grave it becomes.

The process ofulceration is much the same,

whether it starts from the surface or deeper do\vii.

When the subcutaneous or submucous cellular tissue

is inflamed it swells up and becomes oedematous,

partly from the increased amount of blood flowmg
through it, partly from the exudation of leucocytes

and plasma into its substance. At the same time, the

fibres soften and yield, and the intercellular substance

melts away. If the skin over this dies or gives way,

there is left an excavation, the walls and sides of

which are built \vp of softened tissues infiltrated

everywhere with leucocytes ; and either cleanly cut, if

the slough has come away in one piece, or ragged

and irregular with shreds of fibrous tissue, yellowish

or greyish in coloiu*, not yet sei)arated ofl", studdiiig
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its surface. If when this has happened there is

nothing further to interfere with the healing process,

the number of leucocytes rapidly increases until they

constitute nearly the whole of the surface ; the super-

ficial vessels lying in the softened and semiliquid

tissues yield before the continual pressure of the blood

in their interior, and stretch longer and longer in the

direction of least resistance (that is to say, outwards),

until in a day or two they form little tiny loops,

which pi'oject upon the surface covered with a cap

of leucocytes. In this way the base and sides of

the ulcer become covered with minute papillae

(granulations) characteristic of the healing process

where there is nothing to interrupt.

It is essentially the same when it commences
from the surface. If the epidermis is anywhere rubbed
ofl' the vessels dilate and an exudation is poured out

that softens and loosens the tissues and epidermic

cells until the latter are carried away. Then the

swollen and distended papillaj are exposed, covered on
the top only by leucocytes and freshly formed epidermis,

and give rise at length to granulations that cannot be
distinguished from tliose already described.

Ulcers present certain varieties, which are well

marked in proportion to the specific nature of the

cause that has excited them ; some (e.g. the primary
syphilitic sore and rodent ulcer) being absolutely

characteristic
;

others, as in the case of lupoid and
scrofulous ulceration, shading off, as it were, into the
commoner forms ; and they exist under different con-

ditions, e.g. healing, stationary, and spreading, which
are sometimes, though wrongly, describeil as varieties,

owing to the constancy of tlicir character and the
*

frequency of their occurrence.

1. The healing: ulcer.—During tlie liealing

stage all ulcers present the same appearance ; the
cause does not signify ; if it was specific, its action
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must have come to an end for the ulcer to be
healing. The surface is smooth and even ; if depressed

it shelves down gradually from the surroundmg
skin. It is covered over with bright-red, small,

uniform granulations, neither painful nor tender,

and not inclined to bleed when touched. Tlie dis-

charge is small in quantity, and consists of healthy

laudable pus. The margin is soft and pliable, with a
well-marked band between the granulations and the

skin where the new cuticle is forming. This band,

which is of a peculiar bluish tint, from the red blood-

vessels seen thi'ough the thin layer of ojDaque cells,

never appears except in close contact with already

existing living epidermic cells. If it should start

from any other point it is either because some epider-

mic cells have been detached from their natural site

and fallen on healthy granulations (as in skin graft-

ing), or because some of those more deeply placed (as

in hair follicles) have been left behind, the whole
thickness of the skin not being destroyed. Only the

thinnest, last formed part has this peculiar tint : as it

becomes thicker and older the blood-vessels underneath
are obliterated by the progressive contraction of the

deeper strata of cells, and the colour gradually fades,

until in an old cicatrix there is a peculiar dead-white

tint, shaded sometimes here and there with patches of

pigment derived from the haemoglobin of old extrava-

sations.

The skin around is soft and llexible, able to

move freely on the subjacent tissues, otherwise the

base of the sore cannot contract. This power of

shrinking at the base, which is due to the organiscV

tion of the deeper lying strata of cells, is essential to

the healing process. If the skin is fixed down, or if

the size is so great that contraction is impossible, cicatri-

sation either never takes place at all, or is vei'y much
delayed. The scar of a circular ulcer surrouuded by
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health}'- skin is seldom lialf the diameter of the

original sore, measured as soon as healing is complete,

so that the contraction is at least four times more
efficient in bringing this about than the formation of

the neAv cuticle round the margin.

2. Tlie spi-cadiug: ulcer.—An ulcer that is

increasing in size presents an appearance in nearly

every respect the reverse of this. According to

the rapidity of its progress it is said to be spreading,

injlamed, phagedcenic, or sloughing. Thei'e are no granu-

lations ; the base is covered with shreds of sloughing

tissue of all sizes, hanging on by the fibrovis septa

that resist the longest. The colour A^aries from ashy-

grey to a dirty yellow, unless, as is very commonly
the case, there have been small hremori'hages on or

beneath the surface. It is no longer uniform and
level, but, accoitling to the rapidity of the progress and
the size of the sloughs, is eaten out and excavated

in the most irregular manner. So also with the

margin ; if the ulcer is merely slightly inflamed, this

is thickened and rendered firm by the exudation,

and the edge of the sore is sharp and cleanly cut

;

or there may be sloughs of all sizes. When it is

spreading rapidly, the edge and base melting away in

minute fragments, so that without there being any
large sloughs its size increases visibly fi'om day to

day, it is said to be phagedasnic. This seldom
occurs except in connection with syphilis, or as the
result of exposure acting on a broken-down constitu-

tion. The more severe .slou£;liinic form, where exten-
sive tracts in the neighbourhood suddenly become
gangrenous, is almost confined to such ailections as

hosj)ital gangrene.

'I'he discharge from a spreading ulcer is always
greater in amount tlian when it is healing ; often it

' is offensive, or irritating to the skin round, loaded
with debris of broken-down tissue floathig in a thin

I.' -20
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semipurulent fluid, or stained with blood. Tlie

tissues round a sore in this condition are swollen,

reddened, and hot, the seat of a burning throbbing
pain, and often covered with a number of small

vesicles or acute eczematous ulcers.

Sometimes in senile ulcers, or those which are

slowly getting larger, small spots of gangrene make
their appearance on the base or round the margin,

due to sloughing of the granulations. This is most
commonly met with after j^rolonged exposure to cold

or wet in chronic ulcers of the leg, where the nutri-

tion has for a long time been carried on with diffi-

culty, and leads to the sloughing appearance so

common in ulcers of this character during the winter

months.

3. The clu-oiiic ulcer.—The most typical

chronic ulcers are those met with on the lower

extremity in persons who are past the piime of life,

and who are compelled to stand for a long time every

day. The favourite situation is just above the ankle,

on the inner side of the limb. Here, from many
causes, poverty of blood, disease of important organs,

gravity, obesity, obstruction to veins and lymphatics,

ulcers are more common than anywhere else ; and
owing to the pei'sistent nature of the causes and the

peculiarity of the local conditions, the scantiness of

the subcutaneous tissue, and the readiness with which
the base becomes adherent, are kept in a chronic,

almost permanent, condition, sometimes healing a

little, and again, when circumstances are unfavour-

able, breaking out once more as bad as ever.

The size, shape, appearance, character of the edge and
base, present the greatest variety. They may extend

completely round the limb ; but unless there is some
specific cause, such as syphilis, they seldom reach

above or below the limit mentioned. The base may
be pale, smooth, glistening and painless, oi* it may be
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iiTegnlar, with deep cavities exposing the muscles antl

tendons beneath.

Tliey ai'e called exuberant, or fungous, when
covered over with large irregularly sized granu
lations, that bleed at the least touch, such as forry

commonly after extensive burns ; and weak or (jedema

tous when they are large, pale, and flabby. True
granulations, small, uniform in size, and bright in

colour, are never to be seen, though here and there,

if the surface is smooth, small vascular elevations

ready to become such may be detected.

In the same way the edge never shows the smooth,

even, shelving level leading from the surface of the

granulations to the true skin around. The margin of

the latter may be concealed completely, in the fungous

form, by the overhanging granulations which project

above it ; or it may be steep and sharply cut, with an
edge as well defined as if the ulcer were inflamed.

This is due in general to the state of the tissues

around, which are thickened and hardened so as to be
almost solid from chronic congestion and oedema.

In the callous form this change has gone farther still,

for here the edges are raised and rounded, firmly

adherent to the tissues beneath, and covered over with
a thick layer of whitened sodden epidermis.

The character of the skin around a chronic ulcer

gives rise to still further subdivisions. It may be
congested, swollen, as if it were inflamed, dusky red
in colour, and deeply stained with pigment deposits

of long standing (the congested ulcer).

Or it may be eczematous, with numerous minute
and superficial ulcers surrounding a larger one, which
has commenced in the same way. These are, for

the most part, shallow, and associated with varicose

veins, though this is only one of many causes, all

of which tend towards the same end (the eczematous
ulcer).



68 Manual of Surgery.

The history of a congested ulcer usually is, that

on the inner side of the leg a small reddened patch
makes its appearance in the skin, not affecting the

surface ; this becomes larger and larger, and, as it

spreads, the colour in the centre becomes more dusky
from old blood staining mixed with recent congestion.

After this the skin and subcutaneous tissue alter

their texture ; the former becomes dry and scaly,

the latter shrinks, becomes tough and hard, no
longer flexible or accommodating itself to the move-
ments of the tissues lying beneath, but firmly ad-

herent and bound down. When this stage is reached,

if a scratch detaches a small portion of the epider-

mis (and even at times tliis is not i-ecjuired), the

skin, being badly nourished from the prolonged con-

gestion, decays, and leaves a chronic ulcer, often cir-

cular, deeply cut, and suri'oimded by hard unyielding

tissues.

The true eczematons ulcer is, as a rule, the con-

sequence of an attack of eczema iii a leg that is

oedematous from any cause. Under these cii'cum-

stances the blood-vessels and lymphatics are dis-

tended with fluid, and all the intercellular spaces,

even in the papillse and between the epithelial cells,

loaded with an accumulation of sei'um. If, then,

an attack of eczema breaks owt, vesicles form readily

on the surface, lifting up the firmer layers of epithelial

cells, and exposing, when they break, the softened

tips of the enlarged papillte, covered still by a stratum

of cells that have not yet been able to undergo the

normal keratin change. These rapidly melt away,

owing to the large amount of fluid discharged, and
the swollen, tender, and congested papillre are irri-

tated and inflamed so that they spring up in the form

of granulations. All stages of this process may be

seen at once ; often there are several small eczematous

ulcers close togetliei', all superficial, and covei'ed with
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coarse, congested granulations ; round them are

numerous vesicles, discharging a slightly tinged fluid

that stiffens on linen as it dries, and resting on a

rtiddened, scaly, tender, and congested skin. Farther

away the changes are less and less marked, until the

region of unafl'ected skin is reached. Properly speak-

ing, so long as it is superficial and surrounded by skin

in a state of acute eczema, this should be regarded

as a variety of eczema rather than as a special or

peculiar form of ulcer of the skin. When deep it

merits the term ulcer.

As a rule, chronic ulcers are devoid of severe pain.

There is often, especially after long standing, a dull,

aching sensation, owing to the tension to which the

tissues are subjected, but unless a nerve filament is

exposed on the surface or involved in some way in the

margin, acute pain is generally absent.

4. The croupous ulcer.—Sometimes ulcers, no
matter what their origin may have been, assume a

croupous, and even a diphtheritic condition. In the

former a firm yellow coating forms on the granu-
lations, from which it may be easily peeled off

without any serious result. It seems as if, from causes

at present unknown, the discharge, that is in general

thrown off as pus, coagulates and forms a dense rind

of fibrillated material, mixed with fungous spoi'es,

which may be renewed from day to day. In the
latter the appearance is the same

;
but, in addition,

there is severe local inflammation, with high fever,

and even typhoid symptoms.
5. The scorbutic ulcer.—Another ulcer,known

ofle-n as the hremorrhagic, has been described in con-
nection with scurvy. Tlie surface of the iilcor is

covered with clots, owing to the state of the blood,

and the granulations, when they are present, bleed
with the greatest ease.

G. The cpitiicliomatous ulcer.—Mali-^nant
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disease gives rise to several different forms of ulcer

which are quite definite, and derive their importance
from the nature of the growth that encloses them.

Epitheliomatous ulcers rarely occur under forty years

of age, and become after that period each year more
and more common. Theii' ordinary situation is at the
junction of the skin and mucous membrane, or on
cicatrices, and where parts have been for a long time

subjected to irritation.

The base is hard, nodular, and irregular, often

covered with sloughs and a foul purulent discharge

;

the edges are j ust the same, hardened and everted by
the gi-owth around them, which spreads into the tissues

in the neighbourhood aiid binds the sore firmly down.
The rapidity of the growth varies much, according to the

situation, and so does the enlargement of the neigh-

bouring lymphatic glands ; but it is always an affair in

which months make a distinct difference. No matter

bow careless they may be, patients rarely allow three

months to pass before they seek advice. The amount
of pain varies in different cases

;
exceptionally it is

altogether absent ; more often it is constant, increas-

ing tenfold when the sore is touched.

7. The sciri'Iious iilcer.—The type of scir-

rhous ulceration is seen on the breast in cases of

atrophic hard carcinoma. The base is very deeply

excavated, pale pink in colour, perfectly smooth
and glazed, without any sign of granulations, and
with little discharge. Under and round it is a mass

of dense growth, rendering it perfectly immovable
on the tissues below. The edges are i-aised, often

overhanging from the ulceration eating them out,

peculiarly hard, very steeply cut on the side of the

ulcer, but shading oft' gradually iiito the skin out-

side, which is often puckered and wrinkled in a

j'adiating fashion from the contraction that has

taken place. These ulcers are naturally much more

A
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common in women
;
rarely occur under forty, and

may last witliout apparent change for five and even

a greater number of years. They are always preceded

by a deep-seated tumour, which slowly and gradually

involves the skin lying over it.

8. The fuiigfatiiig' ulcer.— Soft sarcomatous

and carcinomatous growths may, moreover, give rise

to fungating ulcei's of the most frightful descrip-

tion. There may be an opening in the skin,

thi'ough which protrudes a mass of malignant growth,

mixed with granulation tissue, and yielding a dis-

charge of pus and blood, breaking down at the slight-

est touch; or the skin itself may be involved in

the growth, so that there is no cavity from which
the fungus can sprout, merely a rapidly growing, pro-

truding bleeding mass. These are unmistakable

;

when once the skin is broken and all pressure

removed the pace at which they grow is amazing.

They may follow any form of malignant disease, even
epithelioma, if it is continually irritated by mild caus-

tics, and of course depend for their age and their

clinical significance on the nature of the growth that

has given rise to them.

9. Tlie rodent ulcer.—Another form of ulcer

frequently confused with epithelioma is that known as

rodent, distinguished clinically fi-om the former in that

it never involves lymphatic glands, or causes secondary
deposits, or induces any cachexia. Like epithelioma, it

is most common in elderly people, but its situation is

almost confined to the head and face, and particularly

to the neighbourhood of the eyelids. Its gi'owth, too, is

infinitely more slow ; it takes years to make as much
progress as epithelioma does in months. The base is

smooth and glossy, with little or no discharge, and
the edges, though they are hard from the new growth
that infiltrates their tissue, are smooth, rounded, and
"rolled over." Its first commencement is a small



72 Manual of Surgery.

hard tubercle, often seemingly a wai-t, whicli slowly

increases in size, sometimes becomes very prominent,
and then ulcerates ; the growth does not extend
deeply into the tissue until it has lasted a long time,

so that the base remains freely movable, able to be
pinched up, for a much longer period than in the case

of epithelioma. Histologically it seems to belong to

the same class of tumours, and not improbably is

epithelioma of the sebaceous glands : clinically it is

totally different, as after free removal, no matter how
long it may have lasted, it never returns. Pain in

connection with it is very rare.

10. The lupoid ulcer.— Lupoid ulceration

is of a totally different character, even when it

occurs on the face, which is the most common
situation. It is, by far, most frequent in young
jieople, and affects particularly the alse nasi, at the

junction of the skin and mucous membrane. It

is preceded and surrounded, so long as it is spreading,

by small tubercles ; but these are exceedingly soft, and
break down and ulcerate with the greatest readiness.

Its growth varies much in rapidity, but it is alway,"?

chronic, often spreading slowly at one part, healing at

another, and then again breaking out fresh, as a soft

red spot in the centre of the old cicatrix. The edges

are sharp, irregular, and eroded, never hard
;
generally

small characteristic tubercles are present in the

neighbourhood. The depth of the base varies ; it may
be quite smooth and superficial, with pale flabby

granulations, secreting a small amount of pus, which
dries and forms scabs and crusts on the sui-face ; or

it is deeper and more irregular,when the new growth has

eaten into the cartilages. As it spreads in one direc-

tion it cicatrises in another, whicli rodent and epithe-

lioma never do, leaving a thin, red, and irregular scar,

which often breaks down again.

This foi-m of lupoid r.lcer is most often associated
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with scrofula, but there are others of which this

does not hold good. One is common on the hands,

particularly of those who have much to do with post-

mortem work, and is quite independent of age or

diatliesis. It conmiences generally as a wart-like

growth, covered over with scales, under which a slow

process of ulcei-ation takes place, and gradually

involves the adjacent tissues. There are no small,

even-sized, pale or gelatinous tubercles, such as are

met with in striinioiis lupus, but it closely resembles

this in the way it infiltrates the tissues and spreads.

11. The syphilitic ulcer.— Syphilitic nlcera-

tion presents the greatest variety. Particularly

in the tertiary stage, sores may appear on the

face, which simulate very closely some of those

already mentioned. They are, however, always much
more rapid ; at the most, it is a question of weeks,

more often of days. As a rule, they occur about
middle life, though other ages are not exempt. The
base is never bound down to the subjacent tissues, as

it is in epithelioma, and the margin never presents that

cartilaginous hardness which is the characteristic

feature of this disease and of rodent. The edge may
be sharply cut, especially if the ulcer is progressing

rapidly, and even overhanging ; but it is always soft,

never raised above the level of the skin round it, or

everted. 80 long as syphilitic ulcers are in the
spreading stage, that is, so long as they retain their

specific character, the base and margin are either

covered with slough, or are of an angry, dusky red tiiTt,

with a thin blood-stained discharge, mixed with broken-
down debris. The skin round is reddened for a slight

distance, and may, especially in those cases that
simulate lupus closely, be thickened and congested for

a considerable distance ; but there are never any small
translucent lupus tubercles with healthy skin between.
TJiis alone, with the did'erent character of the base,
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would distinguish them, even if the rapidity of the

process were not taken into consideration. Tertiary

syphilitic ulceration will spread farther and wider in

a week than lupus will in six months. The character

of the cicatrix formed is quite as distinct. In lupus

tliere is nearly always, at one point or another, some
evidence of cicatrisation, of the formation of a thin,

red, unstable scar ; in tertiary syphilis, except in the

serpiginous form, which is characteristic in other ways,

this is never present. When the violence of the

poison has been overcome, the ulcer heals, leaving

more or less of a depression, occupied by a dead white

cicatrix, with pigment patches here and there, wrinkling

up like tissue paper when it is pinched laterally, and
never breaking down.

There are certain parts of the body which are

especially the seat of syphilitic ulceration. They are

the scalp, the angles of the mouth, the alse of the

nose, the junction of the hairy part of the scalp with

the neck and face. Serpiginous tubercular syphilitic

eruptions are especially common in the ]ast>-named

resion ; also over the sternum and round the knee
joints. It has been said that every ulcer on the leg,

above the middle, is syphilitic. But they may occur

anywhere. The ulcers on the scalp are often associated

with exposed bone. Those about the mouth are apt

to leave j^eculiar linear scars.

There are two forms, distinguished by the locality

and the amount of the syphilitic deposit. In the one

there are lai'ge accumulations (gummata) in the sub-

cutaneous tissue, which slough out and leave deep

circular holes, with overhanging edges, of all sizes and

in any number. In the other the deposit is in the

substance of the skin, raising it ujj in the form of

dusky red, scaly tubercles, arranged in circles, or

parts of circles. Sometimes these subside without

leaving ulcers ; or they break down, and then a ring of
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superficial sores is left with a joatch of reddened
congested skin in the middle. These ulcers are

peculiar in the way they spread, healing on the

concave side and extending on the convex, so that

often horse-shoe-shaped sores are formed, which creep,

in this fashion, over a large surface of skin before

they finally get well.

12. The struBuous ulcer.— Scrofulous and
strumous sores are most common in the neck, in

the groin, over diseased glands, and over inflamed

joints ; but they may occur anywhere, particularly

on the legs, in young and poorly nourished patients.

They are very chronic, painless, and discharge only

thin, oily pus. The base is pale and flabby, with
coarse cedematous granulations, and the skin round
is undermined for long distances, so that the edges

overhang, with loose flaps of a blue or purple

colour ; sometimes distant sores are connected together

in this way by long superficial sinuses running under
the skin, lined with imhealthy gi-anulations. When
they do heal, the cicatrices are thick and irregular,

with seams and bars running across them.

It must not be imagined that these forms of ulcera-

tion are always clearly distinguished from each other.

A varicose ulcer of the leg, for example, may have
had both an eczematous and syphilitic origin ; and
become chronic, as much from general malnuti'ition

as from the impediment to the circulation, of which
again varicose veins may be only one cause out of

many. Local and constitutional causes in nearly all

cases combine together, and the ulcer breaks out at the
spot where the two can act with the greatest intensity.

Tlic treatment, of ulcers depends entirely on the
cause. It may be local or constitutional

;
generally

both together. In those tliat are caused by malignant
growth the latter is of but slight service. Cancerous or
rodent ulcers must bo treated as carcinoma is.
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Others, such as lupus and syjjhilis, require both
;

in the former the growth must be got rid of by scraf)-

ing with a sharp spoon (which removes all the new
tissue without injuring the old), and afterwards apply-

ing the actual cautery, or the acid nitrate of mercury.

But the tendency to return must be stopped by good
food, fresh (especially sea) air, tonics, and cod-liver oil.

In syphilitic ulcers the constitutional treatment,

by iodide of potash in gradually increasing doses, with

bichloride of mercury, if the patient has not already

been subjected to a prolonged course, is even more
important. The spreading of the ulcer is due to the

diathesis, its outbreak at a particular spot to local

conditions.

If it is phagedsenic, iodoform at night, with con-

tinuous warm baths during the day, will nearly always

stop it. When this cannot be carried out the surface

of the sore must be destroyed.

Iodoform succeeds nearly as well in ordinary

syphilitic sores, especially if the taint is dying out.

The more recent the infection and the more character-

istic the ulceration, the more successful is the use of

mercury, locally, in the form of black wash or blue

ointment.

Many cases of tubercular ulceration^ which obsti-

nately resist treatment, yield readily when, in addition,

subcutaneous injections of pilocarpin are made use of.

In scrofulous and strumous ulcers the constitu-

tional treatment is even more important. They are

often benefited by having all the unhealthy granula-

tion tissue scraped out, the overlying bridges of skin

cut off and pared down, and, especially if they occur in

the flexures of joints, by being maintained in thorough

I'est ; but unless constitutional treatment is combined
with this, the cure will not be permanent.

Ulcers that are healing get on best when left to

themselves as much as possible. The tendency to
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exubei-ance must be checked by astringents, changing

often from one to another
;
they j-arely require more.

tikin grafting assists very much in tliose of large size.

Suiall fragments are removed from healthy skin, either

by means of a sharp pair of scissors, or by a proper

pair of gi'afting forceps, and laid on the gi'anulations

near the healins; edare. Each graft must include the

growing stratum of epidermis, but need go no deeper.

Within twenty-four houi'S it will be quite firm, and by
the next day will have become the focus of fresh

cicatrisation. This, however, only succeeds when the

idcer is already healing ; if the granulations are not
quite healthy, either the graft does not take at all, or in

a short time, especially in the case of burns, the whole
of the newly formed epidermis melts away again.

Rest, elevation of the limb, warmth or cold,

according to the patient's wish, are the most effectual

methods of checking the course of a spreading or an
inflamed ulcer.

Deodorants and disinfectants may be made use
of, but it is much more important to check the causes

that have led to the sloughing. When this has
ceased, the discharge will rapidly become healthy.

Irritable ulcers must be treated either by dividing
the nerve that is exposed on the base, or by covering
the surface with a protecting layer, such as that
formed on the application of caustic. Under this it

will generally heal as under a scab.

Chronic ulcers require a much greater variety of

treatment, as the congestion and solid ojdema, which
help materially to originate tliem, generally depend
on causes which it is impossible to prevent. In the
most incurabhi the base cannot contract. Attempts
have been made to remedy this by means of longi-

tudinal incisions into the subcutaneous tissue on
cither side; by blistering, which, by the increa.sed

discharge it cau.ses, helps to carry of!" some of the
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infiltrating material ; and by careful and even
strapping over the ulcer. This, especially if the dis-

charge is slight, and the ulcer not eczematous, is one
of the best. It causes absorption by its pressure, it

])revents further congestion, and it tends to approxi-

mate the edges, The same result may be obtained,

when the edges are thick and raised, bybandaging a thin

piece of sheet lead directly over the sore. Here, in

addition, the lead which is gradually eroded assists by
the contraction it induces in the superficial vessels.

Martin's bandages, applied next to the skin during

the day time, from the foot uji, are the most excellent

when there is no tendency to eczema. When this is

the case a number of small eczematous ulcers form
from the retained secretion, and often make matters

worse.

Of all local remedies, elevation and rest are the

most efficacious ; but ulcers healed under these condi-

tions rarely remain sound when the patient gets about

again. It must never be forgotten that the conges-

tion and oedema, which help to originate the process,

and more than anything else make it persistent,

are only in part of local origin ; that visceral de-

generation, obesity, general malnutrition, and many
other causes, all add their quota, so that local remedies

by themselves can rarely be successful.

When the sore completely surrounds the leg, or

when the jiain is continuous and unbearable from
deep adhesions of the cicatrix, it sometimes happens

that amputation is advisable, particularly if the

patient is young and the blood-vessels not affected by
atheroma.
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VI. GANGRENE.
John Duncan.

Ulceration and gangrene are terms used to designate

the process by which portions of the body die and are

cast otf. No hard and fast line can be drawn between

them; but roughly it may be said that in the former

death occurs by minute, in the latter by large and
palpable quantities. Alortijication may be taken as

synonymous with gangrene. Slough and sphacelus are

used to indicate the portion killed.

Gangrene arises either from direct destruction of

texture, as in the action of heat, or from insufficiency

of the blood supply, as in ligature of an artery. These

causes may and do act separately, but frequently also

in combination ; and there are various forms of gan-

gi'ene, such as the neurotic and inflammatory, in which
it is difficult to say whether the result is chiefly due
to diminished vitality of texture or to interference

with the circulation of the blood.

I. It is impossible, then, to classify with etiological

precision, but I think we may best get a clear idea of

gangrene by considering first what occurs when a
portion of the body is destroyed by external agents,

which act directly upon the tissues. The chief of

these are caustics, heat, and mechanical violence.

1. Aseptic gangrcno.—Wlien a part of the

organism dies, natiu-e at once makes an effort to

separate it from that which remains alive. There
is a precise analogy therein to the oi-dinary processes

of nutrition, whereby matters wliich have become
effete are removed. In the decadence of the deciduous
teeth, the fang is absorbed, tlic crown is thrown
otr. It' a piece of catgut be lodged in the tissues the
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portion inside will dissolve away, that outside will

fall ofi' iinchanged. So it is with any texture which
has become gangrenous ; a certain amount is absorbed,

the remainder is thrown off. In the still living sur-

roundings granulation tissue is formed, whose cells

penetrate the dead and slowly eat it up. They pene-

ti-ate as far as circumstances permit, and at that point

the slough, ceasing to have connection with the body,

drojisoff. The conditions which determine the amount
of penetration are various, and, with one exception,

apply equally to a slough on the surface of the body
and to one which is subcutaneous. In both the health

of the surrounding texture, the cardiac and nervous

Ibrce, the nutritive value of the blood, and the amount
of work which is thrown upon the absorbents, will

determine the degi'ee of absoi'ption and the presence

or absence of inflammation.

But on the surface of the body the slough becomes

immediately subject to that decomposition which

affects all dead organic matter, and which, it is now
known, is due to the action of microbia. Now these

microzymes are inimical, both in themselves and in

their products, to tlie living tissues also, and are per-

petually engaged with them in a struggle for existence.

Whether, and how far, one or other may prevail, de-

pends, first, on the virulence of the microbe
;
second,

on the nature of the soil (has, for example, the part

died with much moisture in it, or with little V) ; and

third, on the germicide value of the living tissues

(were they strong and healthy originally 1 has the

injury diminished where it has not extinguished their

vitality fj In any case the growth of granulations is

restrained. Cells, which would naturally organise,

are produced in excessive numbers, and are discharged

as pus ; and while little of the slough is absorbed, much
is thrown off. An element of danger, inflammatory

and septicsemic, is thus introduced into tlie gangrenous

Jl
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process, which we shall presently see at its worst in

spreading gangrene, but which is apt to complicate

every variety.

In the matter of treatment this element, sepsis,

must never be lost sight of. Its importance may be

shown by an illustration.

"When a surgeon applies the actual cautery he lays

his account with a pi'olonged suppuration dui'ing the

separation of the slough. But if he will carefully

render the suiTounding skin aseptic before applying

the iron, and afterwards cover the slough and a large

margin with salicylic wool and flexile collodion, he will

hnd that healing takes place without a drop of pus, and
that the slough almost entirely disappears by absorption.

Should a limb or other portion of the body be

killed or rendered non-viable, it is our dutjr to

advise its immediate removal. We thus avoid the

risk of the gangrene spreading, and make a better

stump than nature can. But occasionally the patient

obstinately refuses amputation. The surgeon should

then endeavour to render the part aseptic, and if it

be of moderate size, or if the breach of surface be
small, he will frequently be successful, and may await
the patient's time with equanimity.

But frequently, from lapse of time, or otherwise,

the part which is gangrenous is also putrescent. If it

be a limb, amputation is of coui-se to be performed,
but if that be not necessary or possible, every means
must be taken to secure perfect drainage, and encourage
external discharge.

I have pointed out that the occurrence of se])sis

always modifies, by way of inflammation, tlie se])aration

of a slough. But its action may be much more in-

jurious. From the point of introduction there may
spread a septic gangrene into the living tissues. We
have examples in traumatic gangrene, hospital gan-
grene, noma, and cancrum oris.

G—20



82 Manual of Surgery.

2. Traumatic gaiigi'eiie.

—

Acute, spreadhig,

or moist gangrene, as it lias been variously called, is

prone to arise when a limb, or a portion of it, is by 'n\-

jury rendered incapable of continued life. Its death

may be due to immediate destruction of textui'e, to

disruption of arteries, veins, and nerves, to the pressure

of bloody or inflammatory eS"usion, or very frequently

to a combination of all these causes. What is essential

for the production of spreading gangrene is tliat tissue

thus killed be retained in close apposition with the

living.

There appear, first, slight swelling and a certain

dusky redness of the skin, marbled with bluish lines,

from coagulation of blood in the superficial veins.

This alteration in colour, although liiglily characteristic,

is not strongly marked, and may be masked by prece-

dent extravasation of blood into the parts above the

site of injury, especially if injections of cai'bolic acid

have been performed. It spi'eads by leaps and bounds,

many inches, perhaps, in a few hours, and as it ad-

vances, is followed by the advent of bloody phlyctense,

and by crepitation on pressure, from the presence in

the subcutaneous cellular tissue of the gases of de-

composition. If incisions be made, the vessels do not

bleed, the tissues are pale and oedematous, and it is

found that this exsanguine condition reaches higher in

the loose cellular tissue than in the muscles or skin.

Severe constitutional disturbance is concomitant. A
high temperature, with intense depression, are its

special characteristics, and in a very short time, num-
bered by days or even hours, the patient may succumb
from asthenia. Failure of the heart, cerebral distur-

bance, with profuse perspiration, rapid respiration,

and general defective action of all the vital functions,

make themselves very manifest.

Wlien we consider that this disease shows itself, if

at all, within a very short time from the injury and
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before the living can be blocked off from the dead by
granulations, that it is necessarily and invariably pre-

ceded by a breach of surface, that the probability of its

occurrence corresponds to the fi'eedom of drainage

at the point where the living and the dead join (for

the more complete the severance of the dead limb, the

less probable is it), and that the line of most rapid

extension is the loose cellular tissue, it is imjjossible

to doubt that we have here to deal with a pxirely

septic disease. The constitutional state is also

typically septicsemic, of that variety which is due to

the continuous absorption of poison from the part.

Nor is this conclusion invalidated by the fact that

other conditions such as alcoholism, which depress the

vital energy, predispose to traumatic gangrene.

Under these cii'curastances there can be no hesita-

tion as to the proper trealimnt. Nature is unequal to

the aiTest of the disease, and the moment spreading

gangrene has declared itself, amputation is essential,

and every hour is of importance. The success of the

operation is not great, and depends on the ability to

cut wide of the disease. But it is not hopeless,

and the surgeon is bound to give his patient the

chance.

3. Phag:cda;na, sloughing: phagctlsciia,
hospital gangi-ene, are terms which indicate the

same disease under different degrees of severity or

with a special causation.

It.=! tendency to endemic prevalence in over-

crowded prisons, .ships, and hospitals, its clinical

study generally, and the results of inoculation, teach
us that it is duo to a specific morbid poison of

organic character communicable to a wound by direct

contact, and possibly through tlio air.

The improved hygiene of later days ha.s practically

banished this disease from civil life, at least in its

more severe and assuredly m its endemic form. It
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has much mitigated its incidence even in military

surgery. But formerly, as in the Hotel Dieu of

Paris, its frequency and mortality M^ere such that a

grave question arose as to whether the aggregation of

the "wounded in large hospitals was a greater curse or

blessing to the community.
A breach of surface is an essential condition, but

wounds may be attacked by it at any stage of theii-

progress to healing.

In simple fhagedmna there is rapid molecular

death, with precedent dusky inflammation. The
discharge, from being purulent, becomes scanty, serous,

and loaded with debris ; the granulations (it is usually

a granulating wound which is attacked) become
sloughy and sometimes covered with a diphtheritic-

looking membrane. There is always constitutional

disturbance, fever of the adynamic type, proportioned

in intensity to the severity of the local disease.

In hospital gangrene the destructive processes

are more rapid. It has been divided into the black

and the grey form of phagedsena, from the colour of

the slough. In a wound previously progressing

favourably the surface or margins suddenly transform

themselves into black or gi'ey sloughs, the surrounding

parts become oedematous, dusky red, and covered with
phlyctense, while the discharge grows extremely foetid,

and is loaded with shreds of dead tissue. The
constitutional symptoms are severe. Rigors, or

chilliness, mark a rapid rise of temperature, and this

is accompained by great depression of the vital

powers, by a pulse weak, quick, and often irregular,

by profuse perspiration, and frequently by a busy

muttering delirium. Death may be extremely rapid,

and is sometimes hastened by haemorrhage from the

sloughing sore.

Phagedsena may attack any region in the body,

but is probably most prone to occur in the penis, and
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usually in association with the sores to which that

organ is liable. Many years ago I was much im-

pressed by a case in which a surgeon had simply

divided the frfenum for the better ti-eatment of a

chancre. In four days the whole integument and a

portion of the substance of the organ sloughed, and
the patient died from the blood poisoning which
accompanied it.

There is a general opinion among those who have
had experience of hospital gangrene, that it is an
ochlotic disease, and it is probable that a vitiated

atmosphere may render patients more prone to it and
more likely to succumb under its influence. But it is

certain that the conveyance of the niateries morbi
from wound to wound is chiefly due to actual contact,

as through the fingers, clothes, and apparatus of the

doctor, nurse, or dresser, and that absolute isolation

and rigid antisepsis constitute the true prophylaxis.

The local treatment of the disease should be
primarily by the free use of an escharotic to destroy

the infective material. The actual cautery was at

one time much in vogue, but powerful caustics are

probably more efTective. The application of chloride

of zinc or nitric acid should be followed by antiseptic

or deodorant poultices to receive discharge and aid its

escape. If necessary to render the drainage perfect,

incisions should be made, but ought always to be
followed by the use of the escharotic.

No internal remedy is of value in checking the
progress of the gangrene. Opium may be useful to
allay pain, quinine and aconite as antipyretics, digi-

talis in cardiac failure ; but the constitutional state

depends on the local, and our efforts should be directed
simply to conserve the patient's strength and regulate
the general functions until, the phagediena being
arrested, we may build up his strengtli again by
nourishment, stimulants, and touica.



86 Manual of Surgery.

4. IVoina is a form of sloughing phagedsena de-

pendent on a cause similar to that which produces

hospital gangrene. This poison finds its congenial

soil in badly-nourished children, and especially in

those who are recovering from a zymotic or other

acute disease. It attacks th e female pudenda and the

cheek, and in the latter

locality has received the

name of cancrvm oris

It begins on the inner

surface of the cheek op-

posite a bicuspid or molar
tooth, where there is a
natural tendency to abra-

sion. It frequently es-

capes notice until it shows
itself as a dusky spot on
the outer surface, which

speedily becomes black,

and, spreading with great

rapidity, often opens into

the mouth at its angle

before it can be checked.

Sometimes it begins on the gums and is confined

to them.

On the pudenda noma usually begins at the junc-

tion of the skin and mucous membrane.
It is accompanied by fever and depression, and,

like hospital gangrene, is very fatal.

When recovery takes place, the contraction of the

cicatrix, particularly in cancram oris, may cause great

defoi'mity, and seriously interfere with the movements
of the jaw from adhesion of the cheek to the bone.

The treatment of noma is not unsuccessful if caught

in the early stage or before blood poisoning has pro-

duced irrecoverable depression. I have seen it arrested

Fig. 1.—Cancriim Oi-is.
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both when it left a simple hole in the cheek and even

after it had largely opened into the mouth. So soon

as the sloughing ceases the temperature falls, and the

patient is practically out of danger but for a certain

tendency to fatal syncope during convalescence, which

it shares with diphtheria and other diseases causing

cardiac depression, but which may be guarded against

by the enforcement of rigid recumbency. Careful

nourishment and judicious stimulation are our most
important means of constitutional treatment, while

the free use of an escharotic such as nitric acid is

indicated locally. What has been said of hospital

gangrene applies also to noma.
II. We have considered gangrene from direct

destruction of tissue. It may arise also from modi-

ficat.ion of the nutritive blood sicpply, by way either

of quantity or quality.

1. Constriction of a part may cause diminu-

tion of its blood supply, and so lead to its death ; and
this may ensue even when the current is only par-

tially arrested.

When the constriction is complete there are im-

portant distinctions between cases in which the

member is full of blood and those in which the

vessels are absolutely empty. In the latter the blood
supply may be cut off for a longer time, because there

can be no infiltration and no risk of permanent
obstiTiction from coagulation. But how long a limb,

whether empty or full of blood, may be kept con-

stricted is by no means definitely determined. I

have known an Esmai'ch's bandage and tourniquet
kept on for five hours on account of aneurism without
evil result, nay, even without cure of the aneurism.

If the constriction be only partial, as in the
strangulation of a hernia or in tight bandaging,
another element comes into play. The venous circu-

lation is more easily obstructed than the arterial, and
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its obstruction is followed by exudation into the tex-

tures and great increase of pressure. I have met
with a deplorable example of this form of gangrene.

Having operated on a child for club foot, I some days
afterwards sent it home with a plaster of Paris boot.

It took severe chicken-pox shortly afterwards. Being
at a distance in the country, the medical attendant
saw it for the first time a week after it took ill, and
found the foot completely gangrenous from the swell-

ing caused by the pustules.

2. Obliteration of the main artery is a not
uncommon cause of gangrene of a limb. It may be
due to ligature, embolism, or thrombosis.

In ligature a definite and limited obstruction

exists, but the effect may be modified in one direction

by the additional obstruction of an aneurism, in the

other by a previous enlargement of the collateral

circulation. In embolism and thrombosis the extent

to which the artery and its branches may be filled by
coagulum is naturally a point of great importance,

but not easy to determine. The extent, therefore, to

which the gangrene may extend is very variable, and
cannot be ascertained beforehand. In ligature of the

femoral only one or two toes may perish, or mortifi-

cation may extend up to or beyond the knee.

The gangrene spreads rapidly from the extremity

to the point whei'e the circulation is just suflicient for

nutrition ; the parts thereafter gradually pass from

lividity to blackness, and become dry and shrivelled.

Spreading gangrene does not supervene, because there

is no breach of sui-face ; but when the granulations

form their " line of demarcation " between the dead

and living, it may be that septic irritation is pro-

duced, and possibly some further extension of the

slough.

In these cases there are often sources of constitu-

tional disorder, cardiac or other, which aggravate, and
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are aggravated by, the gangrene, but with judicious

treatment a large proportion ought to recover.

The moment obstruction of a vessel is recognised,

and still more if impending mortification be visible,

the skin should be rendered aseptic, and the whole
wrapped up in antiseptic wool. For many weeks it

should be left untouched, that the collateral circulation

may have time to strengthen, and then amputation

should be performed at or near the line of demarca-

tion, to secure a better stump, and to save time in the

division of the bone.

Since adopting this plan I have been greatly

pleased with the complete absence of constitutional

disturbance, and the satisfactory local result in all

cases. Let me mention two.

A woman, set. 41, was admitted to the Edinburgh Infirmary
with gangi-ene of the hand, produced by obliteration of the bra-

chial artery from the origin of the superior profunda to the bend
of the elbow. She had rheumatic valvular disease of the heart.

The treatment detailed above was adopted, and, after ten weeks,
finding the collateral circulation good, I amputated at the wrist,

where there was a deep line of demarcation, and, under salicylic

dressing, secured healing absolutely by first intention.

A remarkable case was that of an old gentleman, aged 81,
a patient of my friend. Dr. Foulis. Sudden obliteration of the
left femoral artery, from the groin downwards, had led to gan-
grene of the leg as high as the knee. His arteries were ex-
tremely atheromatous, and for many weeks previously his
cerebral circulation had been much disordered. I wrapped
the limb carefully in salicylic wool, and for five months our
patient lay free from pain, without constitutional disturbance,
and with a gradually improving mental condition. I then am-
putated through the middle of the thigh, which had shrunk
above the line of demarcation absolutely to skin and bone. A
portion of the flap sloughed from defective nutrition. The
patient died throe months afterwards, not from the amputation,
which had progressed very favourably, but from a severe attack
of broncho-pneumonia.

.3. This last case is doubtless closely allied to the
next form of gangrene which has to be mentioned,
senile |^ang;rene.
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Atheroma, frequent in old age, necessarily more
or less impedes the circulation, by diminishing the

elasticity and calibre of the arteries, and its efl'ect is

apt to be increased by a weak or diseased condition

of the heart. Two varieties of senile gangrene are

described as resulting therefrom, viz. the dry and the

moist. The actual incidence of the gangrene is pre-

ceded by other signs of defective circulation, and
sometimes by severe neuralgic pains.

In dry gangrene the disease is of a very chronic

character. There is no inflammation and no fever, or

very little. I have known six toes, or portions of

toes, blacken, shrivel, and drop oflT at intervals with-

out the knowledge of the patient, who was blu^d, and
I possess an entii-e foot which was amputated by
nature in this quiet way above the ankle.

But the process may be more rapid, provoked,

perhaps, by some external cause. Some fluid remains

in the textures, and when granulations form they are

associated with dusky inflammation of the imperfectly

nourished, but still living, textures. In this, the moist

form, there is prone to be adynamic fever, and the

slightest irritation provokes extension of the gangrene.

The moisture, in short, provides suitable pabulum for

bacteria.

In the treatment of senile gangrene we are often

confronted with questions of the greatest difficulty.

A nourishing, but not stimulating, diet is appropriate,

and perfect rest should be enjoined. The local

measures are such as I have described for gangrene

after thrombosis, but the nature of the stump is not

of importance, and much may be left to nature.

If putrescence have been allowed an entrance, the

best dressing is still the wool, with oiled silk intei'-

jiosed at the granulating points. No ineffective

interference is permissible. I have seen the gan-

grene spread because the surgeon snipped a tendon.
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Amputation is justifiable, however, if the patieut be

sutiering constitutionally, provided it be performed

where the circulation is sufBciently good, and with

thorough antiseptic precautions.

4. Gangrene from cold or frost bite depends

largely on circulatory obstruction, although the tissues

themselves are doubtless also devitalised. A low tem-

perature produces general, as well as local, depression,

and in this country frost bite is rare, except in those

who are predisposed by constitutional infirmity. The
gangrene may be the immediate effect of the low tem-

perature, or may follow inflammatory reaction.

In the matter of treatment, experience seems to

pomt to a careful restoration of the vital powers, and

locally to the use of friction with snow, or at least

without warmth, although, theoretically, it is not easy

to see why this local treatment should be preferable

to absolute rest, enveloped in cotton wool. When
the line of demarcation indicates the position for it,

amputation should be performed, and is fairly success-

ful. In a tramp, who had eaten nothing for twenty-

four hours, and had slept in a barn with the ther-

mometer at 22°, I found both legs absolutely gan-

grenous. Having swathed them in wool, and waited

for demarcation, I amputated on both sides, with
complete success.

5. Bed-sores.—A certain tension or pressure is

essential to healthy nutrition. If it be diminished,

growth increases ; witness the inner condyle in genu
valgum. If it be increased, atrophy, ulceration, or

gangrene follow, according to its severity. This effect

is chiefly due to pressure on the blood-vessels. Over
prominent points of bone, in weakly people, sloughs

are apt to form from recumbency in one position. In
certain forms of paraly.sis, notably after fracture of

the spine, the dilHculty of jireserviiig the skin un-
broken is proverbial. Tliis is partly due to tlie
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ansestheaia and abrogation of voluntary movement,
but chiefly to the paralysis of the blood-vessels, which
renders them incapable of resisting the pressure ap-

plied.

Much may be done to prevent by water-beds, air-

cushions, change of posture, stimulating lotions, and
by covering with collodion or plaister. When the

sores have formed, the simpler the dressing the better.

6. A curious form of gangrene from ergotism has

been frequently observed in countries where rye is

the staple article of food. It doubtless depends on
the special action of the poison on the small vessels,

but it chiefly occurs in those who have been subjected

to much privation.
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VII. GENERAL PRINCIPLES OF OPERA-
TIVE SURGERY.

PRor. William Stokes.

There are certain topics which the surgeon shoukl

ever bear in mind in seeking for guidance in his

operative work. Among these maybe mentioned :

L The reciprocal action of wounds and certain con-

stitutional affections.

2. The conditions of health most suitable for

operation.

3. The treatment previous and subsequent to

operation ; and
4. The immediate as well as remote dangers, and

causes of death after operative interference.

1. The reciprocal action of wounds and
certain constitutional aflcctions.—M. Ver-

neuil has classified the constitutional states that

affect and ai'e affected by wounds into three distinct

groups :

a. Diseases of nutrition : cancer, scrofula, arthritism,

scurvy.

b. Diseases resulting from the introduction ab extra

of a poison : syphUis, alcoholism, malaria, hydrophobia,

septicfemia.

c. Organic diseases of heart, lungs, kidneys, brain,

and spinal cord, etc.

These act in a threefold manner in retarding or

preventing repair : first, by predisposing to the oc-

currence of certain complications, such as haemorrhage,

inflammation, and neuralgic affections
;
secondly, by

retarding or destroying whatever repair may have
already occurred ; and thirdly by the development of
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definite diseased conditions at the situation of the

wound.
Among the conditions which, it is alleged, signally

aflPect reparative action, old age has been mentioned.

Assuming, however, that the patient is generally in

good healthj old age does not appear to be a factor that

influences repair unfavourably. I could instance

numei'ous cases of very aged persons on whom I have
performed operations of great gravity, in which the

wounds united as rapidly, firmly, and thoroughly as

they do in persons in the early and middle periods of

life. Prof. Humphry has recently drawn attention

to this subject, and is of opinion that the repair of

wounds and fractures and the healing of ulcers takes

place as quickly in the aged as in middle life.

In the constitutional diseases above referred to, it

must be noted that in one phase, that of dyscrasia, no
special influence, favourable or unfavourable, on either

the general condition of the patient or on the wound,

is observed.

In another phase, where there are distinct local

developments of constitutional disease (as, for example,

in cases of mammary cancer, or scrofulous articular

disease), the process of healing does not frequently run

so smooth a course. Not only is tlie progress of the

wound locally unsatisfactory, but, notably in cases of

cancer, the operation appears to have the calamitous

eflect of rousing into activity the hitherto dormant
energies of a fatal malady. In one other phase,

namely, where there is evidence of disease of im-

portant organs, such as the lungs, liver, heart, kidneys,

etc., the surgeon has even stronger gi'ounds for

grave apprehension as regards the reciprocal eSects of

the trauma and the disease.

The outcome of these remai'ks is, that any injurious

reciprocal action between a trauma and a consti-

tutional disease is less likely to be observed in the
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initial stages of such a malady than during any of its

later developments, consequently wounds are more
likely to run a smooth course and be unattended with

any " surgical calamity," to use an expression of Sir

J. Paget's, in the so-called dyscrasic period, before the

appearance of any specific local disturbances, and d,

fortiori before there is evidence of any visceral lesion.

To discuss a little more in detail the reciprocal

influences of certain special constitutional affections

and traumatisms, attention may first be directed to

cancer. I think it may be laid down that the

mutual influences referred to depend largely on
whether the manifestation of the disease is limited and
localised, or not. If it is (as, for example, in a small

scirrlius of the breast, or an epithelioma of the lip)

without glandular complications, no unfavourable

influence, one way or another, is, as a rule, observed.

When, however, that stage of localisation has been

passed, then it may often be noted that not only

is the reparative action in the wound unsatisfactory,

but also that the operation appears to stimulate the

relatively dormant disease into a dangerous and fatal

activity. This it is which makes surgeons of judg-

ment and experience so slow in undertaking operations

of the kind
;
and, when they do consent to "give the

patient a chance," so cautious and grave in their

prognosis.

In cases of scrofulous disease the develop-

ment of phenomena analogous to those just discussed

need not be dreaded ; for although in these cases the

reparative process often runs the reverse of a normal
course (this is especially to be noted in cases of

joint resections, in which not unfrequently fungous
growths, abscesses, fistulje, etc., appear in the
vicinity of the wound and prevent its closure),

this result, I believe, is mainly due to portions of

diseased .structure being left in the wound. As a
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proof that the existence of a strumous diathesis does

not of itself materially militate against satisfactory

wound repair, may be mentioned the fact that in such

cases as have been just alluded to (viz. of joint re-

section in which union is interrupted), when an ampu-
tation at a distance from the local trouble is had
recourse to, the healing of the wound pursues, as a

rule, a perfectly normal course.

The way in which wounds at times act as

immediate exciting causes of erysipelas is well

known, and equally, if not more interesting, are the

effects of erysipelas on wounds. Professor Zuelzer

observes on this point :
" On recent wounds, also,

erysipelas often seems to exert an influence, although

not always one favourable to their recovery
;

especially,

according to Ritzmann, where small wounds still exist.

In five of his cases, chiefly penetrating wounds, they

were attacked by gangrene, which they recovered

from, however, immediately after the termination of

the erysipelas." He believes it possible to explain this

peculiar influence, on the supposition that " old infil-

trations may be more easily brought to softening and
resorption by the uniform intense inflammation of the

skin, and the altered relation of tension and hypersemia

in the affected parts."

The reciprocal effects of wounds and nerve
lesions ai'B also very remarkable. Professor Erb
draws attention to wounds as etiological factors in

inducing neuralgia of a most violent form. "In many
instances," he observes, "this effect has been the result

of injury done to some small and purely sensory

branches, as, for example, in venesection, or in wounds
of the nerves of the fingers." Sciatica, too, is an
affection which in many instances has been known to

result from wounds, falls, fractures, etc.; and among
the causes of true paralysis, also, wounds must ever
occupy a foremost place.
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As re£rards the effects of novvc disease ou
wounds, in cases of tabes dorsalis, which I have treated

by nerve stretching, I have been struck by the pecu-

liarly torpid condition and slow reparative power in the

wounds made in performing the operation, even though
throughout a perfect condition of asepticism was
maintained.

The tissue changes that occur in scurvy are also

such as to militate strongly against prompt and satis-

factory union in wounds. Tlie tendency to the

occurrence in and about the wound of blood effusions

probably tends largely to delay reparative action.

The injurious effects of a scorbutic diathesis I

have observed more markedly in subcutaneous wounds
(bone lesions) than in any other.

As regards rlieimiatism and gout, it cannot be

said that their pre-existence has any specially unfa-

vourable influence on the healing of open wounds.
This, however, does not hold good when they are

subcutaneous, as in sprains, luxations, fractures, etc.

Nor does the converse of the proposition hold good

;

for operations, some of them of a most trivial nature,

appear, in many cases of gout and rheumatism, to

stimulate into activity developments of arthritic

disease not previously experienced by the patient.

Brig-litN disease is a serious condition in the

face of any operation. The subjects of the disease

often recover badly from the anaisthetic, the wound is

very apt to take on unhealthy action, and erysipelas

is much more liable to supervene than is tlie case in a
healthy individual.

Among other conditions which have been men-
tioned V)y M. Vcrneuil and others, and which injuri-

ously affect the healing of wounds, may l)o mentioned
sypiiilis, malaria, aicolioiisin, and diabetes.

2. Tlie eonditiuu of lieallli most suited
for operation.—Previously to undertaking any

H—20



98 Manual of Surgery.

surgical operation, the condition of the patient's health

generally should receive attention. As a rule, excepting

in cases of emergency, an operation should not be under-

taken until there has been time and opportunity to ascer-

tain if any unfavourable but remediable conditions con-

nected with the patient's health exist. Should the

patient be in a low and debilitated condition, rest

should be enjoiiied, wholesome and easily digested food

given, and the surroundings made as cheerful as

possible. The secretions should be carefully attended

to
;
but, except when absolutely necessary, all medi-

cation should be avoided.

The early and middle periods of life, provided

the patient has previously led a steady and regular

life, are the most favourable for operative inter-

ference. Though more susceptible to shock, and less

able to bear loss of blood than adults, children, as a

rule, bear operations well. Both sexes sustain them
equally well, but in females the periods of menstrua-

tion and pregnancy should, if possible, be avoided.

As regards race and temperament, Dr. Brinton states

that the black races and Oriental nations bearopei'ations

best ; after them the Anglo-Saxons ; and then the

Latin race. The Chinese and Japanese enjoy, it is

alleged, a most remarkable immunity from erysipelas,

septicsemia, and pyjeraia, which renders them specially

favourable subjects for operative interference.

A good deal has been written about certain periods

of the year being more favourable for operations than

others. I have, however, not observed that any
material influence is exercised on operations by any
particular season ; but at the same time I would, unless

there was virgency, avoid undertaking any operative

measure of gravity during the prevalence of any
exceptional period of heat or cold.

3. The treatment previous and subse-
quent to operation. — Before an operation the
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surereon should consider wliat instruments or other

appliances may possibly be required. There should

be as much pre-arrangeraent and judgment in

their selection as discretion in their use. For the

success of the operation it is desirable that such

details should be attended 'to, attention to the

minutice of surgery being, as a rule, associated

with a corresponding forethought for all other details

and contingencies that may arise.

In operating, ostentatious and unnecessary speed

and attempts at theatrical display should be avoided,

and coolness and sangfroid cultivated, the possession

of which are so essential to meet any serious surgical

emergency.

Before performing an operation necessitating any
division of tissues, the surgeon should proceed to

render the pai't to be ojierated on as aseptic as possible.

The means for effecting this end are described in the

chapter on Wounds.
In the next place, when feasible, he should render

the part to be operated on anaemic, which, in a very

large proportion of cases, he can do by means of an
Esmarch's bandage. When this method is not
applicable, then probably digital or instrumental

pressure on the main vessel going to the part, or

elevation of the limb, or the method by " position,"

may be had recourse to.

The advantages claimed for Esmarch's method of

preventing hremorrhage during operations may be
briefly epitomised :

1. Diminution of shock and consecutive anaemia.

2. No embarrassment to the surgeon from obscurity

caused by hsemorrhage in the field of operation.

3. Facilities aff"or(led in examination of diseased
bones and joints, and also in searching for small
foi-eign bodies, such as portions of needles, pins, chips
of wood, etc.



TOO Manual of Surgery.

4. Fewer assistants necessary, and greater rapidity

in operating promoted.

The more remote advantages claimed for the metliod

are greater rapidity of healing, diminution of trau-

matic fever, and a dimiiiished liability to secondary

affections such as erysipelas, phlebitis, pysemia, etc.

As regards diminishing pain and shock in opera-

tions, much can be done in the great majority of cases

by anesthetics ; and in many instances, when the ad-

ministration of one is contra-indicated, and the wound
is limited in extent, freezing the part by the action of

ether spray will be found to answer satisfactorily.

Recently, for the diminution of pain, the use of cocaine

injected hypodermically has been warmly advocated

;

but from my experience of it I am disposed to think

that the alleged advantages of it have been much
exaggerated.

In addition to anaesthetics, many other circum-

stances tend to influence favourably the results of

operations in the present day
;
among which may

be mentioned, greater attention to hospital sanitation,

resulting in improved drainage, cleanliness, ventila-

tion, air space, etc., and better nursing.

As regards the wound, the main object the surgeon

should have in view is to keep it thoroughly clean and
aseptic. If there be much discharge, ample provision

should be made for its exit and absorption, for which
latter dry sublimated wood wool dressings answer very

well. Care should be taken, too, that the position of

the patient, with special reference to the part operated

on, is such as to be least irksome to him, and that the

application of fresh dressings should be attended with

the minimum of pain and disturbance. The patient's

room should be cheerful and airy, its tempei'ature about
60° F. If there be much gastric irritability after the

ansesthetic, iced water taken in small quantities at a

time will be found most effectual. For the relief of
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piiin reliance must chiefly be placed on anodynes given

Lypodermically or by the mouth, the former method
being the one usually adopted. The diet, after opera-

tions of any severity, should be of the sim^ilest and
lightest kind. In cases where there is any evidence

of surgical fever, iced milk or milk diluted with soda

or lime-water and given in small quantities at a time

will be found in most cases to answer well. Later

on, if all goes on favourably, chicken broth, jelly,

beef-tea, etc., may be allowed, and subsequently a more
generous diet may be given ; but so much depends on
tlie particular characters of each individual case that

no definite rules about it can be given.

4. Among the causes of dcatSi after opera-
tion, lisemorrhage, primary or secondary, occupies the

foremost place. Although there are many instances

recorded in which death from primary hsemorrhage

occurred during the performance of an operation, so

tragical an event could hai'dly, with the appliances

now at our disposal, take place. Secondary haemor-

rhage, however, resulting from a variety of causes, such

as the slipping of a ligature, its too rapid absorption,

or undue reactionary haemorrhage from too firm and
protracted an application of Esmarch's bandage, is

not uncommon. I have at times seen, especially in

connection with the operation of excision of the knee
joint, this bleeding follow from wound sloughing,

arterial disease, and an exceptionally rapid re-estab-

lishment of collateral circulation. In the pre-anti-

septic era venous hemorrhage was also not un-
naturally a source of much apprehension, but now
surgeons do not recognise the great peril in ligaturing

veins which formerly thoy had so much reason to

dread.

In addition to hfcmorrhago there is another cause
of death after operations connected with wounds in

veins, viz. the introduction of air into theio. The
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accident is one of extreme rarity, and I have never
seen an instance of it. In view of this accident

occurring, the large veins in the neck are those the

surgeon has the gi-eatest fear of wounding, as these

are most likely to be attended with this accident. {See

Art. XXV.)

Another cause of death after operation is shock,

which is produced by several causes, among which may
be mentioned haemorrhage, exposure to cold, exhaus-

tion, and mental depression. These causes further

the extreme depression of the nervous, circulatory, and
respiratory systems, which is so characteristic of

well-marked shock, and usually act during or immedi-
ately after the performance of the operation. In
other cases, however, these phenomena are not
apparent until some time has elapsed, and then the

condition is termed secondary or cumulative shock,

and is often fatal. This latter condition is most likely

to supervene in delicate, anaemic, and aged persons

exhausted by long-continued anxiety and suffering.

Among other and more remote causes of death after

operations may be mentioned eiysipelas, gangrene,

septicaemia, pyaemia, sloughing, embolism, and tetanus.
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VIII. ANESTHESIA.
Joseph Mills.

Anesthesia is artificially induced for the following

purposes : 1. To prevent pain, as in ordinary surgical

operations, and during labour. 2. To produce relaxa-

tion of muscles, as in reducing dislocations and hernia,

or settins; fractured bones. 3. To assist in makins;

a diagnosis, as in cases of obscure abdominal tumour,

and supposed malingering.

At one time it was thought that anaesthetics,

especially chloroform, were inadmissible in cases of

heart disease ; but the only affection of the heart

which contra-indicates them is fatty degeneration,

which is very difficult to diagnose. And if it be

necessary for a patient with fatty disease to undergo
an operation, he would be as likely to die of shock from
tlie operation without an anjesthetic as from the an-

sesthetic propei'ly administered.

Preparation of the patient.—Too much
stress cannot be laid on the importance of having a
patient properly prepared before an anaesthetic is

given ; this is, of course, out of the question in

accidents or cases of emergency. If the bowels
are not acting properly a purgative should be
given a day or two beforehand ; no food should be
taken for four or five hours befoi'e tlie time fixed for

ojjeration ; should this be early morning, it is best to

give nothing after awakening unless the patient is in

such a state as to recjuire constant feeding, when a
little beef-tea with some brandy or champagne may be
given three hours before the operation. It is very
important tliat the stomach be empty at tlie time an
anesthetic is taken, not only on account of the danger
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of some food being vomited into the pharynx and
causing asphyxia, but also on account of the faintness

which accompanies vomiting. This syncope is gener-

ally most marked before the vomiting, after which
it frequently })asses off, though it may continue for

some hours. Vomiting is almost sure to occur if the

stomach contains food, and it sometimes occurs even
when proper preparation has been made. In the

former case it lasts much longer, and is accompanied
by greater syncope than in the latter.

The administrator should always be provided

with a pair of forceps suitable for drawing out the

tongue
;
ordinary dressing forceps answer the purpose

admirably.

Artificial teeth should be removed, as in some
cases becoming detached during ansesthesia, they have
fallen into the pharynx. No anjEsthetic should ever

be given except in the presence of a third person, for

assistance may be required in restraining any
struggling or in restoring animation ; and because,

owinar to dreams which sometimes occur during

ansesthesia, women have been induced to bring serious

accusations against medical men which might easily

have been disproved by a third pei'son.

The patient should be in the recumbent- position,

and should wear none but light garments, which must
be loose about the neck and abdomen. .The head
should not be much raised ; as a rule one pillow is

better than two, but if two are used, the lower one

should be placed partly under the shoulders so as to

make a gradual incline, and to prevent the head
being tilted forward, and thus obstructing the re-

spiration.

Tlie anscstlictics employed,—The ana3sthetics

commonly in use are nitrous oxide gas, ether, chloro-

form, and bichloride of methylene. Nitrous oxide

being suitable for short ojierations only, the choice
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for ordinary surgical cases rests between ether and
cliloroform or methylene, the last two being similar in

action.

Chloroform and etlier.—Sir James Simpson
claimed for chloroform (the ]irojierties of which
he discovered in November, 1847) such gi-eat ad-

vantages as led to its almost universal employment
for twenty-five years in the place of ether,

which had been very generally used since the

preceding December, when the discoveiy of its

anesthetic properties, in America, was first known in

England. He considered chloroform superior to

ether, in that, a less quantity being required, it is more
portable and less expensive ; its inhalation and in-

fluence are more agreeable and pleasant ; its perfume
is not unpleasant ; its odour does not remain attached

to the clothes of the attendant, or exhale in a dis-

agi-eeable form from the lungs of the patient ; no
special kind of inhaler is I'equired, and its action is

more rapid and complete, and generally more per-

sistent. With the exception that, by modern im-

provements in inhalers, the action of ether has now
been rendered more rapid and quite as complete as

chloroform, all these advantages for chloroform must
be allowed to hold good. Indeed, it has yet another

advantage, in that it does not so greatly irritate the

air passages. But ether possesses over chloroform

one advantage so gi-eat as to more than turn the

balance in its favour ; for whereas ether stimulates,

chloroform is apt to depress the heart's action. During
the administration of chloroform there is sometimes
very alarming syncope, which rarely occurs with ether

;

and it appears, from experiments on animals, that the

heart may be paralysed by the former and not by the

latter. Then, again, the vomiting, which frequently

accompanies the administration of an anfcsthetic, as a
rule lasts longer after chloroform than after ether.
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When ether is not to be given.—Ether, then, seems

to be the safer, and so should be used in all suitable

cases ; but in the following cases, for the reasons

mentioned below, ether is not recommended :

1. Children under ten or twelve years take chloro-

form well ; but are readily asphyxiated by ether^ and
are frightened by the apparatus.

2. People over sixty or sixty-five years take

chloroform well, with little, if any, struggling ; but

are greatly irritated by ether, especially if, as is

frequently the case, there is a tendency to bronchitis.

3. As the first stages of the inhalation of ether

are far more unpleasant than those of chloroform, and
as these only are requisite during the pains of labour,

chloroform, which is exceedingly well borne in these

cases, is preferable.

4. As the influence of chloi'oform lasts longer than

that of ether, it is preferable for operations on the

mouth and nose. In these cases it also possesses

other advantages, in that it may readily be given on

a piece of lint, or better still, through a tube inserted

into the mouth or nostril, without obstructing the

operator
;
moreover, its administration is not so likely

to be accompanied by coughing, it does not occasion

such a flow of viscid saliva, and does not produce so

much hfemorrhage. These, in operations such as that

for cleft palate, are important considerations.

5. In operations on the eye, chloi'oform may
be given on lint without obstructing the light or

1. Children.

2. Old people.

3. Midwifery.
4. Operations on mouth or

'Obstructed respiration.

Laryngitis.

Bronchitis.

Emphj-sema.
Phthisis.

nose.

6. Operations on the eye.

6. Ligature of large arteries.

7. Abdominal section.

8. Setting of fractures.

9.

Empyema.
Patients under opium.
^Advanced kidney disease.
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impeding the operator's hands, as sometimes happens
with an ether inlialer ; and as its administration does

not cause so much congestion and htemorrhage, it is

generally preferred.

6. For the ligature of large arteries such as the

subclavian, chloroform is preferable, because the veins

are so distended during the administration of ether as

to render the operation more difficult and more
dangerous.

7. Some ovariotomists are of opinion that ether,

by causing much oozing of blood into the peritoneal

cavity, adds to the danger of abdominal sections, and
therefore prefer chloroform for these operations.

8. In cases of fracture, which require an anaesthetic

whilst the parts are being placed in apposition during
the time the muscles are relaxed, chloroform is

preferable, because patients recover from its effects

quietly, the inlialation of ether being sometimes
followed by a state of delirium and struggling which
would be likely to displace the fractured ends of the

bone and necessitate their readjustment.

9. Patients who are suffering from difficulty in

breathing from any cause whatever, and patients under
the influence of opium, and those sufl^ering from ad-

vanced kidney disease, not only take the ether badly,

but its inhalation in some of these cases is likely to be
followed by bronchitis or htemoptysis, in others by
a drowsy state, in which the patient may gi-a-

dually die.

Administration of Chloroform.

The pure chloroform only should be used ; Duncan
and Flockliart have the reputation of being the best
makers. No inhaler is better than a piece of lint

about twelve by six inches, folded so as to form a
square of about six inches, on to which the chloroform
may be sprinkled from a small drop bottle. It is well
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to commence with about five drops of chloroform on
tbe lint, which should be held about two inclies from
the patient's face, just to allow him to become accus-

tomed to the vapour. In a few seconds, without

removal of the lint, a little more chloroform may be

added, and the lint turned so that the wet side may be

towards the face. The quantity of chloroform sprinkled

should be slightly increased each time. Care should

be taken that the part of the lint which is wet with

the chloroform does not touch the face, as it is apt to

blister.

At first it is unadvisable for the patient to be held,

but when excitement is produced he should be re-

strained sufficiently to allow the administration to be

continued, and to prevent his doing any damage with

his arms or legs ; but it is not necessary, as a rule, to

keep him absolutely still, for in most cases the greater

the restraint the greater the struggling. Adults strug-

gle most, and men more than women ; the subjects of

delirium tremens and drunkards always give great

trouble during this stage ; but in any case the

struggling is least when the administration is regular

and gradual. This being the most dangerous stage

(the stage during which death is most likely to occur)

demands in all cases the utmost care and attention.

When an unusual amount of excitement occurs the

administration should be continued unless the respii-a-

tion be impeded, in which case it should be discon-

tinued for a few inspirations. If a suthcient quantity

of chloroform be not given at this period, either the

struggling will be unnecessarily prolonged
;

or, some
recovery from the eliects having taken place, perhaps

two or three of these stages will be induced in the one

administx'ation. Whilst struggling the respiration is

often very deep : care must, therefore, be taken that the

vapour be not given too strong. The muscular excite-

ment generally subsides gradually, and the patient
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passes into a state of slumber, witli more or less

snoring, after from five to seven minutes' inhalation.

It is well to stop the administration for a few seconds

as soon as the patient is under the inlluence, especially

when there has been much struggling, because, owing
to the cumulative property of chloroform, its effects

often become more intense after its administration has

ceased.

A patient is generally said to be ready for the

operation to be commenced, when touching the inner

border of the eyelid or ocular conjunctiva with the

finger produces no reflex action. In some cases it is

necessary that touching the cornea, which is far more
sensitive than the conjunctival covering of the

sclerotic, should produce no reflex. But the eye

is by no means a certain test, as its sensibility varies

so much in different people ; and the patient cannot

usually be said to be " I'eady " unless, in addition to

loss of I'eflex action of the conjunctiva, there be also

general relaxation and more or less snoring.

After induction, ansesthesia should be maintained

by small quantities of chloroform frequently applied,

rather than by larger amounts applied only on the re-

appearance of reflex action. If at any time reflex action

be observed, a small quantity of chloroform is sufficient

to very soon pi-oduce a more profound annesthesia ; but

a larger dose is both unnecessary and dangerous, on
account of the deeper inspirations which accompany
the other reflex movements.

During the struggling stage the pupil sometimes
becomes a little dilated, but when fully under the in-

fluence it is slightly contracted, and acts with light.

In very deep narcosis only, such as is sometimes
necessary in operations on the more sensitive parts aa

the eye, genitals, or anus, docs it fail to act with liglit.

Dilatation occurring during thoi'ough narcosis should
be regarded aa a signal of danger, and the administration
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should be stopped. Lividity and extreme pallor of the

face are each signals for stopping the administration.

The pulse often gives the first warning of approach-

ing danger, and is, therefore, to be carefully watched
from the beginning to the end of the administration

;

should it become feeble, irregular, or intermittent, the

chloroform must be immediately stopped, and prepara-

tion made to apply restorative means.

With regard to the respiration, it is not sufficient to

watch the chest walls and abdomen, the movements of

which often continue when no air is entering the

lungs ; but it is necessary also to listen to the breath-

ing, especially when there is any doubt as to its

efficiency. Obstruction may take place in the bronchi,

trachea, larynx, or pharynx, from blood or vomit.

Most frequently it is in the pharnyx, and is caused by
the falling back of the tongue ; or the approximation

of the glottis to the back of the pharynx, from the

head being tilted forward with the chin too near the

sternum. It may generally be remedied by a change

of position of the head, by drawing the chin forcibly

fi'om the sternum, or turning the face to one side to

prevent the tongue falling back. If the obstruction

be not at once removed by these means, there should

be no delay in seizing the tongue with forceps

and dragging it out of the mouth, and sponging out

the fauces ; should this not have the desired effect,

artificial respiration must be resorted to ; and if the

entrance of air be still obstructed, tracheotomy must
be performed without delay.

In some patients who are not able to breathe

freely through the nostrils, it may be noticed that

when under an anajsthetic the 'lips loecome pursed up,

or flap together like a valve, entirely preventing the

entrance of air ; it is, of course, easily remedied by
separating the lips, though the lividity produced by it

has been known to cause alarm. Infants, after the
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completion of operation for hare-lips, very often are

unable to breathe properly unless the lower lip be

drawn down by the finger
;
they, therefore, i-equire

careful watching during recovery from chloroform.

The greatest danger which attends the administra-

tion of chloroform is syncope.

This may be produced by giving too large a per-

centage of chloroform to air, or by an overdose, or by
shock from the operation. Shock is most often noticed

when, in the operation for strabismus, the internal

rectus is divided, the pulse sometimes intermitting

and remaining feeble for some minutes. Syncope may
also be caused by the loss of blood during the opera-

tion, or it may accompany vomiting.

When the face becomes pale and bedewed with a

cold sweat, the pulse weak, slow, or irregular, and the

respiration slow and shallow, no matter what the

cause of these symptoms may be, the chloroform must
be immediately stopped and the administrator must be
prepared to apply restorative means. Sudden stoppage

of the circulation and respiration have been said to

occur simultaneously vinder chloroform without the

slightest warning ; but there is no doubt that, before

stopping, the pulse often becomes more and more feeble

and then imperceptible ; the respiration for a few
seconds continues, and becoming more and more shal-

low, ceases also.

The following directions for restoring animation
in cases of extreme syncope will be found useful.

Seize the tongue with forceps and di-aw it for-

wards. Compress tlie sternum forcibly, allowing the
chest of its own elasticity to expand ; do not wait
for the respiration to cease before doing this, for by
making respiration forciljle by artificial means in this

early stage the heart may be stimulated.

The pillow should bo removed from beneath the
patient's head ; and if, after two or three compressions
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of the chest, matters are improved by this ti-eatment,

continue it ; if not, the patient should be suspended by
the legs, head downwards, and the respiration con-

tinued by placing one hand on the back and the other

on the sternum. Although it may be argued physio-

logically that this plan is mischievous, there is no
doubt that, in practice, Nelaton's method of total

inversion of the body, combined with artificial respira-

tion, is the most efficacious remedy for severe chloro-

form syncope. As a rule the pulse and respii-ation

are immediately improved by this plan, and it fre-

quently happens, when the patient is replaced in the

recumbent position, that pulse and respiration again

fail ; it is advisable, therefore, to be prepared if neces-

sary to invert the patient a second time.

As total inversion of a heavy patient is not always

practicable, the mention of other means of resuscita-

tion must not be omitted. Sylvester's method of

artificial respiration has proved successful on many
occasions. If this does not at once succeed, it, or

Howard's plan, should be continued, and, if necessary,

persevered with for half an hour, or as long as there

is any hope of recovery. Ether may be injected sub-

cutaneously. The faradic current may be applied, one

pole to the epigastrium, the otlier to the right side of

the neck, to try to induce the diaphragm to act. A hot

water bottle may be applied to the feet and fi'iction to

the legs ; fresh air may be admitted by opening the

windows and doors ; warm blankets should be thrown
over the patient, and an enema of brandy may be given.

Holding nitrite of amyl or ammonia to the nos-

trils, and dashing cold water on the face and chest, are

remedies which may be useful for slight syncope, but

are not to be relied on in the more alarming cases,

wlien the administrator should not for one moment
neglect the artificial respiration for any less efficacious

remedy.
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Bicliloi-idc of iiiofliyleno, or mothylono, as

it is now called, is preferred to chloroform by Sir

S[)encer Wells, who thinks it is followed by less sick-

ness. It is said by some to be merely a mixture of

alcohol and chloroform, in the proportion of 1 to 4.

Its action is similar to that of chloroform, but it is

much more expensive.

It may be given in a felt or leather mask ; but
the best inhaler is

Junker's, which is

equally suited for

the administration

of chloi'oform.

Jtmker's inhaler

consists of a gi-a-

duated bottle capa-

ble of holding about
2 ozs., closed by an
air-tight fitting top,

through which two
tubes are made to

pass, a long one com- Fig. 2.—junker s inhaler,

municating with

hand-bellows, and extending to the bottom of the
bottle, and a short one connnencing at the top of the
bottle, and connected by a flexible tube with a vulca-
nite face piece. In nsing the apparatus, about six

drachms of the anaesthetic should be poured into the
bottle, which is to be hooked on to the administrator's
coat (if more than six or seven drachms be put in,

some of the fluid is likely, on foi cible pressure of the
bellows, to ovei-flow into the face piece). The face
piece should bo held quite lightly over the patient's
face, and very gentle pressure of the bellows may be
mad(! at each inspiration. The fjuantityof (he A'a])Our

is regulated by the frequency and amount of pressure
on the bellows.

1—20
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For maintaining anaesthesia throughout long ope-

rations on the mouth and nose, it will be found useful,

after the induction, to substitute for the face piece a

flexible metallic tube or gum elastic catheter, which
may be inserted into the mouth or nostril

;
by this

means anaesthesia may be kept up for an indefinite

time without in any way obstructing the operator.

Administration of Ether.

The ether which should be used for inhalation

is that which in the Pharmacopoeia is described as pure
ether, sp. gr. -720

;
or, Avhat is much cheaper, and ap-

parently quite as good, is the anhydrous ether, made
from methylated spirit, by Macfarlane and Co., of

Edinburgh. Owing to its very volatile and inflam-

mable nature, care should be taken that a lighted

candle be not held too near. It may be given in a

towel folded into a conical shape, to flt the face, or in

a felt or leather mask ; but wlien used in this way it

is very disagreeable, takes a long time to produce

sleep, causes considerable excitement, is very extrava-

gant, and saturates every one in the room with its

vapour.

The simplest and best way of giving it is either

by Clover's or Ormsby's ether inhaler. The prin-

ciple on which these two act, in making the respii'a^

tions pass to and from an indiarubber bag over

the ether, is the same, though the means employed
differ. Clover's, which, though the more expensive, is

generally preferred, contains fluid ether, and has a
dial for regulating the amount of ether vapour ; while

Ormsby's contains a sponge, to be saturated with an
ounce of ether, and has a valve for regulating the

amount of air.

Clover's ether inhaler.—"The object of this instru-

ment is to induce anaesthesia, in part by the diminu-

tion of oxygen respired, and to regulate the strength
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of the ether vapour, so that it may with certainty

produce the degree of quietude wanted, and yet may
not cause coughing or great difficulty of respiration."

The inhaler consists of a face piece with an indi-

cator, which by rotation may be made to point to 0,

1, 2, 3, or F, on tlie circumference of the metallic

vessel containing fluid ether ; and of a bag, into and
from which the patient breathes. It is so constructed

that when the

indicator is at 0,

the exi)ired and
inspired air
passes to and
fi'om the bag,

without in any
way communica-
ting with the

ether chamber.

If the indicator

stand at f, the

whole of the ex-

pired air must
pass through the

ether vessel to

the bag, and at in-

spiration return from the bag through the ether vessel.

When the indicator is at 2, half of the respired air

])asses to and from the bag direct ; the other half

passes through the ether vessel ; and so on for the

other numbers. The air does not pass through the

ether, but simply through the vessel containing it, and
this is sufficient to carry off a large amount of its

vapour.

Not more than an ounce and a half of ether, or
two-thirds of the quantity which tlie measure supplied
with the instrument is cajjable of holding, should be
poured into it, or some is likely to be splashed over on

Fig. 3.—Clover's Iiibaler.
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to the patient's face. With the indicator at 0, the

inhaler should be applied lightly to the patient's face

;

it should be i-aised a little during each inspiration, and
held more firmly during expiration, until the bag is

moderately distended, when it is no longer necessary

to raise it. After a few respirations the ether vessel

may be rotated so as to bring the indicator nearer to

either of the figures 1. Let us suppose each of the

intervals between 0, 1, 2, etc., to be divided into six

spaces. It will be found sufiicient to rotate the vessel

one space at a time. The I'otation may be continued

during every second or third expiration, unless the

patient show any signs of discomfort, when it is advis-

able to turn it back a little. The ether must be
turned on very gi'adually to enable it to be freely in-

haled. Allowance must be made for the degree of

tolerance of the vapour which exists in different indi-

viduals ; if the respirations are shallow, it is well not

to increase the vapour so frequently as when they are

full and forcible, which shows that no irritation is

being produced.

Should the bag become empty, as often occurs if

the face-piece be not applied sufficiently firmly during
expiration, it should be raised for one inspii'ation and
re-applied in time to catch the expiration. While the

inhaler is applied to the face, there being no communi-
cation with the external atmosphere, the same air is

i-espired over and over again, so that it is necessary

to frequently remove it for an inspiration of fresh air.

As a rule, while anaesthesia is being induced, an inspi-

ration of air .should be given every half minute, and
after it has been induced^ every three or four inspira-

tions from the inhaler should be followed by one of

air.

If the patient at the commencement of the admini-

stration show any signs of intolerance (by swallowing,

coughing, or endeavouring to remove the inhaler),
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it is advisable to admit one inspiration of air, and
for a time give the vapour less sti'ong ; omission of

this will give rise to struggling, which by the be-

einner is often mistaken for ether intoxication which
immediately precedes antBsthesia. It should be re-

membered, therefore, that struggling (which really

ought not to occur at all with proper administration)

may be from two causes requiring different treatment

;

that at the commencement is due to intolerance, and
may be stopped by giving one inspiration of air, and
then recommencing a more gi'adual administration

;

tiie other is due to intoxication, and may be cut short,

after admitting one inspiration of air, by keeping the

inlialer firmly applied, and increasing the vapour by
rotating two spaces at a time instead of one. In
warm weather it is rarely necessary to go much be-

yond figure 2, or in cold weather beyond figure 3.

After two or three minutes, anaesthesia is complete.

There is at first considerable congestion of the face,

sometimes slight lividity, which soon passes off on ad-

mission of a little air. The sensibility of the conjunc-

tiva is impaired, but not destroyed.

The chief indication of complete anjEsthesia is the

deep snoring. There is sometimes a slight spasmodic
twitching of the muscles, which is apt to lead the in-

experienced to imagine that the patient is not fully

under. By giving the vapour more strongly this

twitching will be found to increase ; but if, on its oc-

currence, air be admitted more frequently, these spas-

modic movements will soon pass oft". A very much
smaller quantity of other is required to maintain than
to produce auicsthesia, and the longer it is continued,

tlie less ether and the more aii- may be given. After
about ten minutes another lialf measure of ether will

probably be requu-ed. Any disturbance of the pulse
or respiration may genenilly be remedied by diminu-
tion or discontinuance of the vapour ; the respiration
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may often be improved during profound anesthesia,

by drawing the chin away from the sternum.

To avoid tlie discomfort of the commencement of

the inhalation of ether, it is useful to begin with
nitrous oxide gas. Tlie addition to the above appara-
tus of a stopcock, to which may be attached a tube
for tlie admission, and of a valve for the exit of the
gas, will enable it to be used for this purpose. Better
still is Clover's gas and ether inhaler, which may be
used for gas or ether alone, or the two combined.
Another plan is to begin with any gas apparatus, and
then substitute a Clover's or Ormsby's ether inhaler.

Or it may sometimes be found useful to use chloroform

until the air passages become less sensitive.

Nitrous oxide gas is the safest anesthetic to

give, and the most pleasant to inhale. Its admini-

stration is never accompanied or followed by sickness,

nausea, or headache, and it is not necessary to make
much alteration in diet before or after its inhalation.

It may be obtained from Coxeter or Earth, com-
pressed into the liquid form, in iron bottles of various

sizes, those which contain fifty gallons being the most
useful. As the label on each bottle shows its weight
when full and when empty, the quantity contained in

a bottle may at any time be readily ascertained by
weighing it. The weight of fifty gallons is fifteen

ounces, and this is generally suflicient for about ten

administrations, so that on an average each patient

takes about five gallons by measure oi' an ounce and
a half by weight.

For the successful administration of gas it is of the

utmost importance to exclude all air ; this is ensured

by a well-constructed apparatus with good valves, and
above all things by a well-fitting face piece. It is a good
plan, especially with nervous patients, to allow them
to breathe air through the face piece before turning

on the gas. After inhaling for about one minute the
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breathing becomes stertorous, the face congested, and
there is total antesthesia ; but if the nature of the

ojjeration be such that tlie administration cannot be

continued during its performance, it should not be

commenced until after three or four stertorous iai-

spirations. If continued beyond this without ad-

mission of air there is great lividity, spasmodic

twitching of the muscles, dilatation of the jiupils, and
probably opisthotonos, and in women pai'alysis of the

sphincter of the urethra.

In dental operations it is necessary, before com-
mencing the administration, that a prop attached to

a string be placed between teeth, at a distance from
those to be extracted, to keep the mouth wide open.

In addition to this the administrator should be

provided with a more powerful gag with which he
can quickly open the mouth during ansesthesia, in

case the prop from any cause be displaced.

Any difficulty with the respiration is generally at

once relieved by one or two compressions of the chest.

Faintness is best treated by the recumbent position,

and ammonia or nitrite of amy].
The A. C. E. nBixtiii-c.—To do away with the

depressing effect of chloroform and the irritation of the

air passages by ether, many combinations have been
employed, the favourite being that commonly known by
the name of the A. C. E. or 1. 2. 3. mixture, whicli

consists of alcohol 1, chloroform 2, and ctlier 3 parts.

It must be borne in mind that this is merely a
mechanical mixture, no new chemictil coinpoimd
being formed ; and it is a mixtui-e of li(juids of dilTer-

ent specific gravities, boiling points, and rales of

volatility. It follows, tlici'efore, that in its employ-
ment care must be taken (1) that it be quite fresh,

(2) that no form of inhaler be used which will allow
of the accumulation of the heavier fluids after the
evaporation of the more volatile.
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Treatment dtu-iiig: recovery. — When a
patient is recovering from anesthesia, perfect quiet

should be observed, in the hope that natural sleep may-

ensue, the awakening from which is more agreeable

and less likely to be followed by sickness. Nothing,
but perhaps small pieces of ice to suck, should be given

for at least two hours, and then only a little soda-

water and milk or a cup of tea ; even when no vomit-

ing has occurred, it may sometimes be iiiduced by
feeding too soon after recovery.

liocal anaesthesia may be produced by cold,

either by the application of a freezing mixture of ice

and salt, or more perfectly by ether spray ; but the

objections to this are that frozen tissues are difficult

to operate on, and that the thawing is sometimes
accompanied by acute jDain. Carbolic acid painted on
the surface of the skin will diminish its sensibility

sufficiently for opening a superficial abscess.

Aluriate of cocaine in solution produces com-

plete local anaesthesia of mucous surfaces. Two or

three applications, at intervals of ^five minutes, will

in about ten minutes i:)roduce local ansesthesia of the

part to which it is applied, and lasts for a quarter of

an hour. In ophthalmic surgery, for which it has been

most successfully employed, a two per cent, solution

is sufficient for the removal of foreign bodies, but for

operating on the cornea a four per cent, solution is

necessary. For operations on other mucous mem-
branes, a ten or even a twenty per cent, solution is

advisable.

Its action is unsatisfactory on inflamed tissues,

they being appai'ently incapable of absorbing it. It

has also been employed, but with varying success,

subcutaneously injected.

\
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IX. SHOCK.
PuoF. FuRNEAux Jordan.

Shock may be descx'ibed as a depression of all the

functions, the result of a powerful impression apj)lied

to the nervous centres or some portion of the nerve

periphery. The impression (injury, or operation, or

mental disturbance) acting on the nervous system
affects every organ connected with it. The heart is

cliietiy impressed, and impaired cardiac action, affording

a diminished supply of blood, induces an aggravation

of all the symptoms, and gives some of them peculiar

characters. Indeed, the most striking evidence of

shock is seen in the circulating organs. Brunton
shows that shock is mainly due to paralysis of the

heart and vaso-motor paralysis of the abdominal
vessels. The sudden dilatation of the abdominal
vessels may simulate sudden hemorrhage.

There are some poisons wliich give rise to shock by
acting directly on the muscular fibre of the heart

;

such are the upas poison and cyanide of potassium,

when injected into the blood.

The partial or complete cessation of muscular
action is very marked in shock. Muscular actions

are of two kinds : those wliicli take place througli the

instrumentality of tiie s[)iual cord and medulla
oblongata, and those which are the direct manifest.a-

tions of the p.sychical power. The first set of actions

comprise the exci to-motor or reflex, as well as the

sensori-motor or consensual ; while tliose of tlie higher
seats of origin of nerve power are those educed by the
feelings, the ideas, and the will. In shock, the most
exalted of these are tluj first to be impaired or
suspended ; the impairment is attended witli little
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danger. It is not so as we descend in the scale of

nervo-musculai' action. When sensori-motor action

is arrested, life itself is in danger ; and when excito-

motor action in some of its manifestations (the

suspension of all excito-motor action, it is needless to

say, is inconsistent with life) is impaired, a fatal

termination is extremely probable.

Tlie causes of shock are numerous
;
they may

be classed under four heads : 1. Those which act on

the corporeal organisation. 2. Those which act on and
through the psychical functions. 3. Those which are

both corporeal and psychical in equal or unequal

degrees. 4. Cold, which, though fully recognised

by physiologists, has somewhat escaped the attention

of surgeons. Poisons may be classed under the first

head.

The greater number of cases of shock are found

under the third head, where both bodily and mental

causes contribute to the effect, such as burns, ex-

tensive wounds, operations, bites of poisonous animals.

Irritant poisons act in a similar manner to burns or

irritants on the surface. The causes which act purely

through the medium of the psychical functions are the

more powerful emotions : joy, grief, anger, fear.

When these causes lead to a fatal result it will

usually be found that some disease of heart or brain

is present. Causes which act purely on the corporeal

organisation are rare ; the sudden emptying of an

habitually distended bladder or the rupture of an

internal aneurism may be cited as examples.

X'lie symptoms of shock correspond for the

most part (not invariably or under all circumstances)

with the severity of the cause. In the severest cases,

as after the crush of a limb, or the opening of a large

joint, or gangrene of a portion of bowel, the injured

pei'son is found motionless, on his back, or as placed

by bystanders ; he is cold, perhaps covered with a
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cold sweat, and pale in lip and skin ; the eye turned

upwards, the upper lid depressed ; the conjunctiva

lustreless or even "glazed." The features are con-

tracted, the lips are parted and thin. If the shock

be due to continued loss of blood, great restlessness

and tossing of the' limbs will take the place of

muscular inaction.

It is commonly said that the action of the heart is

accelerated by shock. Probably in every case there

is at iirst, for a longer or shorter time, diminished

frequency of the heart's action. Consciousness, the

intellect, the sensibilities are blunted, and the will is

paralysed. Deglutition may be difficult, and the

contractility of the sphinctez's lost. The urinary

secretion and glandular activity generally are retarded

or arrested. The respiration is feeble, quickened, and
irregular. Nausea and vomiting may be present.

The temperature is lowered.

In order to give gi-eater precision to our know-
ledge of shock, I have used the thermometer in many
instances of its severer forms. The temperature may
descend to 97*^ or even 96'"^; its descent below 97° is

not frequent. A remarkable incident which I have
found to occur in amputation of the thigh is this :

tlie very moment the saw comes into action in

dividing the bone, the temperature suddenly falls

from a tenth to a fifth of a degree ; no change is seen

when the soft parts are cut, whatever the extent of the

incision may be.

Shock has many varieties, and circumstances

may considerably modify its i)henomena. It is more
marked in the so-called "nervous" temperament. It

is less marked in calm and hopeful temperaments.
Extreme excitement, as in battle, may delay, but,

probably, it does not avert the symptoms of shock. Its

phenomena are intensified by prolonged or severe
pain.
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Certain injuries to the head produce a peculiar

form of shock, which is known as concussion of the

brain. Consciousness, intelligence, and the emotions,

are more or less in abeyance, while the sensori-motor

and the excito-motor functions are, perhaps, but

slightly impaired. A stun or jar to the nerve centres

may thus give rise to apparently more intense shock

than a limb injury which is about to jarove fatal.

The influence of sex and age on shock is of great

interest. I am of opinion that women, other things

being equal, bear injuries better than men. I am
assuming, however, that the nervous system is less

taxed than it is in men.

Patients of advanced age, presuming that the age is

not extreme, that the internal organs are sound, and the

habits temperate, often bear shock remarkably well.

When old age is associated Avith disease of important

organs shock is frequently severe. Often the shock

seems less intense, but it pei'sists, and, when we least

expect it, it may prove suddenly fatal. Chronic and
relapsing forms of shock are met with in very feeble

and in ailing persons. Children, it is commonly sup-

posed, suffer severely from shock. Children suffer

more than adults from cold, or loss of blood, or ab-

sence of nourishment, but probably they bear injuries

and operations better than adults. The explanation

which I offer, and which is based on experiments on

animals performed for me some years ago by a distin-

guished physiologist. Professor Norris, is this : The
lower the manifestation of vitality, so far as this is tanta-

mount to the manifestation of nervo-muscular force, the

less the susceptibility to shock from injui-y. Where
nerve force is predominant shock also becomes jDre-

dominant. On this principle, the person with old joint

disease worn to mental and bodily torpor, and the

young child whose force is developmental rather than

nervous, bear operations and injuries better than a man

\
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in tlie prime of life, whose every organ and function are

subservient to the exercise of nerve force. Disease has

a more important bearing on shock than either age or

sex. Cardiac, puhnonary, hepatic, and, above all,

renal ailments, lend a peculiar risk to oi^erative pro-

ceedings.

The principal feature in railway accidents is the

combination of the psychical and corporeal elements in

their most violent forms, and the resultant shock is

more than ordinarily severe.

Reaction, with all the incidents which accompany
increased vigour of circulation, follows on shock. It

may be slight or severe, but in bodily injuries and in

operations much of the febrile action, which was once

attributed to reaction, is now, with greater justice, put
down to septic change.

^ The deatU after shock is usually due to syncope or

asthenia. The syncope is of two kinds. In one there

is sudden and extreme spasmodic contraction of the

heart, the heart remaining empty and contracted.

Very much more frequently the heart .simply ceases to

beat, and its cavities contain more or less loosely

coagulated blood. When the death itself is exceedingly

slow and protracted, decolorised clot may be found
The treatment of shock is for the most part of a

negative character. Where the head is not injured

stimulants may be given ; into the rectum in extreme
cases. A little opium is often of benefit. If brandy
stimulates and opium produces drowsiness, the pro.spect

is so far more favourable. Probably the one great

remedy for shock, and we owe this knowledge to ex-

periment on animals, i.s the early application of heat.

Hot air is the best form of using heat, the hot batli

comes next
J
a goodly number of hot-water bottles are

also efficient. After all the severer operations the ap-

plication of Jiuniei-ous hot-water bottles, even in suui-

mer, should not be neglected. In the hottest weather,
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loss of blood and the shock of an opei-ation give rise to

a feeling of distressing coldness.

In operations, at any rate, something may be done
to lessen or prevent shock if it be true, as I have
attempted to show, that shock is always most marked
where nerve function is highest in character and more
intense in action. The maximum of shock is in the

adult man whose will and ideas predominate over all

other functions ; the minimum of shock is seen in the

young, the feeble, and the old, so long as youth,

debility, or age, is indicated by blunted or altered nerve

force only. May we not imitate this bluntness of the

higher nerve forces by enforced and prolonged indo-

lence in bed, by mild opiates, or chloral, or even some
approach to alcoholism, or in some cases by slight

etherisation for many hours before sudden, unexpected,

and severe operations %
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X. TETANUS.
Jonathan Hutchinson, Jn.

This tei-rible disease is met with at all ages, and in

the most healthy persons. Males from fifteen to foi-ty-

five are the most frequent sufferers, because they are

most exposed to wounds, but females are by no means
exempt, especially after burns. In Europe it is but
little known except as a complication of wounds, and
of these a contused and lacerated one (followed by
decomposition and suppuration) is most likely to

produce it, especially under certain atmospheric con-

ditions, which at present we can only ascribe to sudden
changes of temperature and degi'ee of moisture. All

autliors are agreed as to. the occasional influence of

chill in its cau.sation.

Durin;^ the campaign in the Caucasus, the weather heing
persistently cold, Pirogofi saw hardly any cases amongst tho
Kussian wounded ; whilst after some battles the mortality

from tetanus has heen very heavy. Tetanus sometimes
seems to occur in epidemics; thus, in 1782 one out of every six

infants bom in the Rotunda at Dublin died within tho first

fortnight after birth from this disease. In infants it is probably
set up by the ligature of the umbilical cord.

In 1858 there were five cases of tetanus from operations on
piles in St. Mark's Hospital, whilst since then thci-e has not
been one

;
during that year the disease was often met with in

London.

No wound is free from the risk. Even the intro-

duction of a hypodermic needle, a slight graze of the

akin, and the extraction of a tooth haVebeen followed

by .s(!vere t(!tanus. Tt is importiiiit to fememlier that

a fortngii Ijody c^inbcddi^d in tho tissues (sometimes iu

a nerve) is liable to set it up.
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Symptoms.—The rapid course of acute traumatic

tetanus may be illustrated by the folloAviug case :

An engineer, aged thirty-seven, had one hand severely torn

;

antiseptics were used, hut they hroke down and the flap

became gan£;Tenous. The temperature, which since the accident
had been about 100°, rose on the sixth da 3' to 102", and at the
same tirne)he complained of severe pain in the head and " sore-

ness of the throat." Trismus (rigid closiu'e of the jaws) and
dysphagia now became marlced, and were accompanied next day
by severe spasms all over the body, both constant (tonic) and in

violent outbreaks (clonic). The difficulty in swallowing being
extreme, a tube was passed through the nose, but this brought
on a terrible spasm, in which he died. The temperature just

before death was 104°. The case was thus fatal on the seventh
day after the accident, and within twentj^-four hours from the
onset of tetanic symptoms.

Even more rapidly fatal cases, in which death has

ensued after a few hours, are recorded amongst negroes

in the tropics, who ajipear to be peculiarly liable to

tetanus.

As a rule, no rise of temperature occurs at the

onset of tetanus, and indeed this may be absent

throughout. On the other hand, it sometimes attains

a phenomenal height shortly before, or just after

death, even 112°. Increase of pain in tlie injured

part, the restlessness and anxiety of the patient, and
especially the trismus and difficulty of swallowing,

first arouse suspicion as to the disease.

The spasms are generally symmetrical, the chief

exceptions being cases in which the muscles of the

injured limb are especially involved, and the rare cases

of pleiLrosthotonos, in which the body is strongly

bent to one side.* Besides the tetanic rigidity which

is so characteristic, and which can best be observed in

the muscles of the jaws, the neck, and the abdominal

* The head and neck are usually bent backwards, and the back
arched (opi.il/iotoiins)

;
rarely it is bout forwards {niiprosOiotonna).

Tlie mouth is sometimes drawn outwards and the eyebrows
elevated, so as to produce a sort of grin (risiis sardonicus).
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wall, violent clonic outbreaks occnrfrom time to tim(%

sometimes excited by dressing the wound, a draught of

air, etc. During a severe one the patient is threatened

with death from aspliyxia, and after it the exhaustion

and jirofuse perspiration are very marked. Spasm of

the deeper muscles, such as the diaphragm and psoas

(rupture of both the latter has been several times

found after death), may be present at the same time.

Tiie following features may be associated :

1. Perspiration profuse; fluids taken with diffi-

culty ; urine high-coloured and scanty ; sudamina on
the skin.

2. Violent and continuous spasm of the voluntary

muscles ; obstinate constipation, and sometimes reten-

tion of urine.

3. Fever slight or absent
;
pulse slow and perhaps

soft. A quick pulse (if observed in intervals of

comparative quiet) is a sign of a]:)proaching syncope

or exhaustion, and it has been asserted that if it

exceed 120 per minute the case will end fatally.

Rapid breathing is of less gi-ave import, and is nearly

always met with. The intellect \isually remains clear

to the last, sleeplessness (unless defeated by the use of

chloral, etc.) is constant, but towards the end a

deceptive calm from exhaustion is occasionally

present; delirium is sometimes met with, but may
then be due to the drugs used (e.g. atropine). Death
often occurs during asphyxia from laryngeal spasm,

less frequently from exhaustion, and in a few cases

from hyperpyrexia.

Irregular contraction of the diaphragm jnaj' ]iro-

duce a spasmodic cough ; a "girdle ])ain " is supposed

to be of ])articularlj' bad prognosis, as indicating

pulmoTiary obstruction.

The so-calhid idiopntJdc, form of tetanus appears

to be lai'gely due to exposure to chill, and is less fatal

than the traumatic one.

J—20
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Prog:iiosis.—The great mortality of tetanus after

wounds may be judged from the fact that of 363 cases

in the American Civil War, 336 died (Gross). The
same author states that during fifty years' experience

he has only known three cases recover. A consider-

able interval (ten days to three weeks) between the

wound and the first symptoms is of good augury, but
severe and fatal cases are seen with a " latent period

"

of several weeks. Kapid development and severity of

the symptoms are, of course, grave features in the

case, and if the patient survives more than a week,

his chance becomes better every day. The majority

of deaths occur within the first five days. In those

cases which recover the symptoms last on an average

about a month, the intervals between the spasms
becoming longer and longer, and the spasms less

severe.

Diagnosis.—1. Trismus, when not a part of

tetanus, is nearly always excited by local irritation,

such as the extraction of a tooth or the cutting

of a wisdom tooth ; it does not spread to other

muscles than those of the jaws ; the spasm is tonic

only, and may subside in a few hours, or gradually

pass otf in a few days.

2. In spinal meningitis there is fever from the

first, and there are no marked convulsive attacks. The
latter remark applies also to rheumatism of the

cervical muscles.

3. In hydrophobia the spasm wholly intermits,

and a fresh one is set up by the sight of water, there

being no aversion to tliis in tetanus, merely a diffi-

culty in swallowing, and that not in all cases. IVtelan-

cholia, hallucinations, outbreaks of screaming or bark

ing, and free discharge of saliva, are peculiar to

hydrophobia. {See Art. xxxii.)

4. Strychnia poisoning usually afiects the whole
muscular system rapidly (the masseters amongst the
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last). Its onset may be announced by retinal hyper-

aistliesia, or disturbed colour vision ; between the

convulsions there may be no tonic contraction.

Marked foaming at the mouth may be present, as in

hydrophobia, and the teeth ai-e gnashed together

rather than tightly clenched, lience the tongue is

more likely to be bitten. Death supervenes, as a

rule, within an hour or two. The resemblance of the

two in other respects is very close, and strongly points

to the real nature of tetanus.

5. Hysteria may closely simulate tetanus, but
the phenomena due to spasm of the diaphragm are

absent. The symptoms are much milder, and may
cease when the patient believes he or she is out of

observation. Dysphagia and sleeplessness are absent

as a rule.

6. Tetany appears to be allied to hysterical con-

traction ; it affects the hands and feet by preference,

occurs almost entirely in children and women. It

could hardly be mistaken for tetanus.

Patholog-y.—Various pai'ts of the brain and
spinal cord have been found congested and softened

;

on the other hand, these structures often appear normal.
Mr. Pepper in one case described peculiar rounded
patches of degenerated nerve tissue, but this change is

neither peculiar to, nor frequent in, tetanus.

The nerves near the wound may be inflamed or

normal ; the lungs are usually engorged or inflamed
;

the endocardium stained, etc. Various muscles, such
as the recti and psoas, are occasionally ruptured.

Two chief views are held as to the real nature of

tetanus, and upon the importance attached to each
must dcspend to some extent the treatment.

I. That the .spasms are reflex, and due to irrita-

tion or inflammation of peripheral nerves. In its

favour are the cases of tetanus set up by foreign

bodies embedded in nerves
;
against it is the extreme
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rarity with which it follows operations or accidents in

which nerves are torn, ligatured, contused, etc. Were
this theory correct, amputation and nerve stretching

or excision, as measures of treatment, would surely

be followed by better results than is unfortunately

the case.

II. That some poison (allied to strychnine and the

ptomaines) is generated in the Avouud, and acts by
selection on the motor nervous centres. Amongst the

facts pointing to this conclusion are : (1) The resem-

blance of tetanus to strychnine jjoisoning and to

hydrophobia
; (2) a contused wound, in which de-

composition must occur, is commonly the starting

point
; (3) a poison has lieen extracted from human

urine which tetanises animals. Inoculation with the

blood from tetanic cases has hitherto failed, but it will

be remembered that M. Pasteur, iii producing hydro-

phobia, employs pieces of the bi'ain and spinal cord.

Treatment.—On the first appearance of symj)-

toms the patient should be kept in a ]irivate ward,

the air of which is warm and dry, and all excitants of

spasm, such as frequently dressing the wound, should

be avoided. If the wound is very unhealthy, and on

a comparatively unimportant part, immediate ampu-
tation is perhaps Avorth trial

;
otherwise, a warm

antiseptic dressing should be applied. Nerve stretch-

ing or excision seems only Avorth doing if the local

])ain is severe, and if the transmitting nerve can be

identified.

The bowels should be freely cleared by enema or

pi^rgative, and nutrient enemata may subsequently

become necessary
;
though the use of sedatiA'es or an

ansesthetic Avith a gag has fortunately I'emoved much
of the old difliculty in giving nourishment, Avhich

should be concentrated and taken at considerable

intervals.

The following are the chief sedatives used : chloral,



Tetanus. 133

bromide of potassium, calabar bean (better its alka-

loid eseriue), curare, belladonna, and opium or mor-

phia. Whichever is selected, the surgeon should

push it freely until some relief from spasm is ob-

tained ; and it may be necessary to use very largo

doses.

Chloral is peihaps the most useful at the onset,

and subsequently towards evening so as to procure

sleep, fifteen to twenty grains being a safe dose for

an adult. Its great danger is heart paralysis, from
which the use of bromide of potassium is compara-
tively free. The latter may be given up to four or

sLx drachms daily. Tobacco-smoking helps to allay

spasm in some cases.

Eseriue has been used in daily amounts of one-

fourth or one-third of a grain, curare one to three

grains. Opium was formerly given in heroic doses,

but it may entirely fail to allay the spasm.

As far as our present knowledge goes, perhaps

the best treatment is the very free use of the

bromide, chloral being cautiously employed as a
hypnotic. Every effort should be made to sustain

the patient's strength, and quinine is useful.

yincc it has been shown that cocaine restrains

reflc.K action it has been advised in the treatment of

this disease.
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XJ. ERYSIPELAS.
JoitN Duncan.

Definition.—There is mucli difFei'ence of opinion

concerning the jiroper application of the word ery-

sipelas. If we define it as a contagious dermatitis,

always beginning at a point and extending therefi'om,

we shall exclude on the one hand the varieties of

erythema, because they are not contagious and
do not spread from the centre, and on the other

diffuse cellulitis which, although spreading and
contagious, is not a dermatitis. I believe that we
shall find that jmthologically and etiologically these

exclusions are justifiable.

Varieties.—Erysipelas is best di-sdded into the

simple and the phlegmonous.
ISymptoms.

—

tiimple erysipelas first shows itself

as a rose-red patch. From the initial spot it spreads

outwards with a sharply-defined border, and with a
rapidity which varies not only in different cases, but
also in one iiidividual at different parts of the same
circumference. There is jjalpable swelling all over

from infiltration of the skin, and inflammatoi'y

exudation into the subcutaneous cellular tissue.

This is very marked where the textures are loose.

The eyelids, for example, may become so swollen,

even in a few hours, as to produce complete closure

and tem]3orary loss of sight. At the point of acme,

that is, iDehind the spreading margin, vesicles are apt

to appear, and speedily become purulent. Behind the

point of acme again the redness begins to fade, and
it does so even while the periphery is advancing.

When the morbid process as a whole is ajiproaching

its termination the red edge loses its definition, the
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vesicles dry up, and new ones do not form, the skin

becomes less tense, desquamation occurs, and not

infrequently residual abscesses are left wliere the

swelling has been greatest.

Feverish prodromata are generally descriljed. No
doubt the temperature may rise often abruptly and
even with a rigor before the local redness is very
manifest. The intensity of the fevei', however, and its

duration, vaiy precisely Avith the severity of the

dermatitis, and the rapidity with which it sjn-eads, and
defervescence especially responds with great exacti-

tude to the cessation of local extension.

Inflammation occurs in the associated lymphatic

vessels and glands, and here again the tenderness and
swelling may sometimes be detected before the

erysipelatous blush is visible.

The duration of the disease is very variable. It

may fade away in a day or two, but, on the other

liand, I have witne.ssed a case in which from a vaccine

vesicle on the arm it radiated, by daily extension, for

four weeks to the tips of the fingers on both sides,

and downwai'ds as far as the buttocks, but curiously

enough without attacking the head or face. It

occasionally happens that a second wave of dermatitis

passes over the same parts before or soon after the

first has passed away.

If it be uncomplicated, erysipelas is attended by
little risk to the patient. But several dangerous
complications may arise. When it attacks the head,

meningeal and cerebral congestion may lead to a fatal

result. Albuminuria is not veiy uncommon.
Bronchitis, pneumonia, diarrhcea, peritonitis, now and
again ari.se, and a very severe form of soi'e throat has
been a special cliaracteristic of some American
epidemics.

Phlegmonous erysijmlns differs from the simple
form in the greater intensity of the inflammation.

/
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The cellular tissue becomes rapidly infiltrated with

pus, and sloughing destruction, both of it and of the

superjacent skin, is not infrequent. Naturally, the

constitutional symptoms are also more severe, and
death may be due to asthenia or to the attendant com-
plications, which are more frequent and fatal than lu

the simple variety.

Diagnosis.—There is usually little difficulty in

the diagnosis of erysipelas, but the various forms of

dermatitis, in which redness is a jpromineut symptom,
have been confounded with it. In acute necrosis,

when the bone is superficial, and especially in the

tibia, the cutaneous redness has been so mistaken.

A generalised eczema has been dignified by the

name of " Universal Erysipelas." " Erratic Ery-

sipelas," in which a blush appears now on one part of

the body, now on another, and "Metastatic Erysipelas,"

are really forms of blood poisoning or nerve disturb-

ance which ought to be classed in some cases with

septic poisoning, in others with erythema nodosum.

So far as local chai'acters are concerned, the spreading

tendency and sharp margin of erysipelas are its most
important diagnostic features.

Etiolog-y.—It may now, I think, be definitely

accepted that erysipelas results from the inoculation

of a micrococcus. The arguments in favour of its

microbic origin are at all events very sti'ong.

Although many writers have regarded it as a blood

disease, and have laid stress on its resemblance to

zymotic and other generalised affections, there has

always been a consensus of opinion among the more

acute and thoughtful observers that it is produced by

a poison entering the body from without. Englisli

surgeons especially have insisted on itscommunicability

from one patient to another, and have collected an

overwheiraing mass of testimony on tlae point. It is

certainly not yet definitely ascertained what the
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necessary conditions are. No one can doubt tliat it

may be carried by unclean dressings, or by tlie clothes,

instruments, or lingers of attendants ; but it is not

yet quite clear whether or not it may be conveyed

through the air. It is contagious ; it is probably also

infectious.

Erysipelas has a very distinct tendency to endemic
prevalence in hospitals and such like localities, as

well as to occur in the cliantele of individual prac-

titioners.

Plirsch has accumulated a mass of evidence to

show that it sometimes assumes the character of an
epidemic, but the favouring conditions elude search,

and erysipelas cannot be regarded as typically an
epidemic disease.

A special feature of erysipelas is its proneness to

attack the wounded. From the earliest times it has

been divided into the traumatic and the idiopathic.

It assuredly appears fi-equently without ap])arent

breach of surface, and it is held by some that the

liability of the wounded arises not so much from
direct infection at the wound as in consequence of a

constitutional [jredisposition produced by the fact of

being wounded. But, on the other hand, many con-

sider that the idiopathic variety is rather apparent
than I'eal ; that a breach of surface at the point of

origin, however small, always exists, and it is to be
noted that this form has a distinct predilection for

{)arts such as the nose and ear, where minute scratches

are peculiarly frequent. It is yet undecided which
view, if either, is correct, and i)orhaps the ([uestioii

is incapable of solution. J!iit the fact that the

traumatic form begins at the wound and spreads

outwards .seems to iiriply that tlio materics morbi haa
been tiiero received.

Indirect sujiport to the proposition that it is a
disease of microbic origin is given by its diminished
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prevalence under the antiseptic treatment of wounds.
It does occur, notwithstanding antiseptic dressings

;

but so does ordinary putrefaction, and this occasional

incidence must be regarded as due to faulty manipula^

tion or faulty method. I believe that I have seen

cases in which a pure cultivation has been introduced

(erysipelas without puti-escence), and if that be so, it is

evident that the same rigid precautions ought to be
taken to protect a septic as an aseptic wound. That
one poison has already been introduced is not a reason

for permitting the entrance of another.

A curious observation may sometimes be made if

the dressing be carbolised gauze. The local redness is

often little visible until it reaches the margin of the

dressing.

But the most important proof that erysipelas is

due to the introduction of a micrococcus is aflbrded by
the experiments of Koch, Fehleisen, and others. The
former showed that by inoculating a pure cultivation

of micrococci from erysipelas a similar disease may be
produced in certain animals. Fehleisen, with the

view of curing certain forms of skin disease,

has similarly inoculated human beings on many
occasions. He has never failed to jaroduce a disease

which in general and local characters is pi'ecisely like

erysipelas.

But we have by no means exhausted the etiology

of the disease when we conclude that it is due to a

micrococcus. A special soil is required for its growth.

It is very definitely limited to certain animals. In the

human subject there are very various degrees of

susceptibility. I suppose that very few, if any, would
resist direct inoculation in quantity. But both in nor-

mal and diseased conditions predisposition is manifest
Some people, apparently in perfect health, are singularly

prone to be attacked. A nurse in my wards invariably

suffered whenever she was brought much in contact
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with it. Among abnonnal states, Briglit's disease and
diabetes render their victims very susceptible to

erysipelas. Many other diseases, of which imperfect

elimination is a leading feature, have a like effect. A
medical friend, who has often had erysipelas, looks

upon it as a disease of the liver, because he is not

affected by exposure to it unless his liver be out of

order. Gout, alcoholism, intemperance in food, the

effects of a chill, all predispose to it, and locally a

wound in a dropsical limb is peculiarly liable to a

severe form.

As with all similar diseases, it is yet undetermined
whether the germ may oiiginate de novo, or is

maintained only by perpetual succession from one

human body to another. Does it breed only in the

body, or may it grow outside % The facts favour

the latter hypothesis, and associate it rather with

the malarious than the purely zymotic group. If so,

it remains to be ascertained with what conditions it is

associated. Undoubtedly, imperfect ventilation,

over-crowding, and bad drainage, predispose, but that

may, of course, be merely because the conveyance is

thereby rendered more easy, or the health of the

patient deteriorated.

Treatment.—The treatment of the disease may
be divided into the general and the local.

It may safely be said that our first efforts should
be directed, considering the predisposing causes, to

stimulation of the emunctories. A mercurial, followed

by a gentle saline, is usually beneficial. The diet

should be such as throws little strain on the digestion,

but of good nutritive value. Stimulation is useful only

when adynamic symptoms are very marked. It

cannot be too strongly insisted iipon that uncompli-
cated erysipelas tends to s])ontaneous cure, and that

heroic remcdicis are out of place.

Several medicines have been vaunted as specifics.
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It is very doubtful, howevei", whether any of them are

reliable, for the uncertain duration, and the usually

favourable termination of the disease, are serious

sources of fallacy. The tincture of the muriate of

iron is the only drug which may possibly have some
value. It is certainly useless unless its administration

be begun very eai'ly in the course of the disease,

precisely, therefore, at the time when it is impossible

to say whether the attack will last one day or ten.

Moreover, even when given early and in large doses, it

may fail. In a case of simple erysipelas I continued

to give twenty drops of the tincture every three hours,

from the first day of illness to the end of the third

week ; but the disease steadily progressed till it ended
naturally in recoveiy. Nevertheless, I am impressed

with the belief that if given early, and in large doses,

it tends, on the whole, to shorten the attack.

Locally, also, an immense variety of applications

have been used, but I know of none Avhich are trust-

worthy to arrest the progress of the disease. If the

surgeon, on that account, determines to adopt a purely

expectant treatment, he will render the patient as

comfortable as may be by dusting with some dry
powder, by covering with cotton wool, or by smearing
thickly either with white paint or with oxide of zinc

ointment, to which a little glycerine has been added
to keep it soft. He Avill choose one or other, very

much according to the locality attacked.

I am not, however, prepared to assert that the

local specifics which have been recommended are

absolutely inoperative, and it is noteworthy that

those that have enjoyed most favour are germicide.

Sulphate of iron, in ointment and lotion, has been
much used

;
but, although Velpeau estimated it highly,

it has now fallen into disfavour. Some have strongly

advised to paint, in front of the advancing disease, a
broad barrier with a stick of nitrate of silver, or with
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its solution in flexile collodion. If the erysipelas be
recent, or advancing slowly, it is diflicult to dctermino

Low far the cure is due to the treatment. If, on the

other hand, it be of some days' standing, and spreading

quickly, with a sharp margin, I have seen it hesitate,

but never fail to pass the barrier.

The impjression made on my mind by the use of

iodine is distinctly more favouraljle. When the

Edinburgh tincture is painted freely all ovei', I have,

in many cases, been much struck by the immediate
fail of temperature and cessation of the dermatitis.

But I have seen it fail, notwithstanding most energetic

use, and it also appears to be chiefly beneflcent in the

early stages of erysipelas.

Residual ab.scesses should be opened with anti-

septic precautions.

In the phlegmonous variety, free incisions must
be made in such a way as to secure perfect drainage.

The bleeding is pretty free, and should be stopped at

once by pressure and cold, that the patient's general

debility may not be increased. In this form it may
sometimes be necessary to stimulate freely.
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XII. PYEMIA AND SEPTICEMIA.
C. Mahsell Moullin.

Traumatic fever, or woimd fever, is the name given
to the pyrexia that often follows the infliction of

even subcutaneous and aseptic injuries. Mental
disturbance may account for it in part, but the chief

cause is the entrance into the circulation of material

that has been in some way changed, so as to act

topically upon the nei've centres controlling animal
heat. At least everything that tends to prevent
decomposition on the surface of a wound tends also

to prevent the occurrence of this fever, though it may
not be able to abolish it absolutely. i

Septicaemia or septic intoxication (for they are

held by Burdon Sanderson to be the same thing) is

the most intense form of this fever. It is a process

of poisoning such as might arise from the injection of

any noxious chemical substance into the blood,

and is caused by the absorption of the products of

putrefaction. Wha.t the nature of tlie poison may
be (or of the poisons, for it by no means follows that

there is only one) is not certainly known. Probably

it is an alkaloid, and it may belong to the ptomaines,

substances produced during decomposition, and e.xis-

ting under certain conditions in saliva, urine, and
the contents of the alimentary canal. The poison is

not a germ or living organism, though very likely it

is the product of one. It requires no incubation

time for its development, does not increase or multi-

lily in the animal body, and the symptoms follow at

once with a severity pi'oportionate to its amount and
the rapidity of absorption, whence the danger of
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wounds exposing large aiid active absorbing surfaces

such as the periton^ipi.

Traumatic fever and septicjemia,- therefore, differ

from each other only in degree, and if living organ-

isms are the ultimate source of the poison, apparently

they can only live on the surface of the wound; or,

at least, if they do ever penetrate deeper, and enter

the blood stream, they are rendered incapable of pro-

ducing further symptoms.
Pysemia, is distinguished from both of these,

either by the presence in the blood of living germs
capable of conveying infection, or by certain local and
constitutional phenomena, which, from the peculiarity

of their character, and the regularity of their appear-

ance, are considered distinctive. The cases, however,

included under this term form a very badly defined

group, the symptoms that occur in each not being

nearly so well marked or so uniform in character as

they are in both the previous disorders.

In a considerable proportion of them the two
great distinguishing features are both present, but it

often happens that one or the other fails. Sometimes
there is no evidence of the existence of a germ, but, in

spite of tliis, the case is considered to be pysmic if

embolic abscesses, rigors, diffuse suppuration, and the
like are present, or even if the temperature is exceed-
ingly irregular with occasional profuse sweats, coming
on without apparent cause. On the other hand, the

local troubles may be entirely wanting, so that as in

anthrax or malignant pustule, the only visible

lesion is the presence in the blood of myi-iads of

living organisms. This is known as septic infection,

distinguished on the one hand from the other forms
of blood poisoning by the absence of local mischief,

and on the other from septic intoxication and trau-

matic fever by the infective living organisms circula-

ting in the blood.
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Contrary to what takes place in septicaemia, if tlie

germ that causes septic infection gains access to

the blood, it multiplies therein to such a degree that

the most minute trace inoculated in another animal acts

with equal, some even think with intensified vigour.

Moreover, there must be a period of incubation for

tlie development of the germ, and the size of tlie

woxnid and extent of the absorbing surface are of no
consequence. Just as with the bacillus of anthrax,

the germ that is the cause of septic infection can

enter through the smallest scratch, and only needs
time to develop its full energy. The disorder, too, is

a progressive one, terminated only by the vital

strength of patient or of the germ. One or other

must give way, and it rarely happens that the patient

is able to outlive the poison and survive, even if no
visceral complication set in.

The other forms of blood poisoning are not so

cleai-ly defined. Many of the cases, especially after

operations about the urinary tract, are purely local at

first, and only affect the constitution as a consequence

of this. The great characteristic is the presence of

metastatic or secondary deposits accomjjanied by
rigors and high fever ; and these symptoms are so

peculiar that whether an infective organism is

]iresent or not, they are considered sufficient to stamp
the disorder as pyiemia.

Much of the confusion with regard to the nomen-
clature of cases of blood poisoning has arisen from tlie

fact that in other countries, and by some writers in

England, the above definition, especially so far as

concerns septicsemia, is not admitted. Septicemia lias

for them no relation whatever, either to septic

intoxication or traumatic fever ; it is an acute febrile

disorder, characterised by the presence in the blood of

infective organisms, and not attended by any local

complications, such as embolisms and tlie like, so that
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it corresponds much more closely witli septic infection

than with anything else.

It rarely hapjaens that these different forms of

blood poisoning are found sharply defined from each

other. Often it is impossible to say whether it is

severe ti'aumatic fever or a slight attack of septica3mia.

So with pyaemia and septicfemia ; the former has been
thought to bear the same relation to suppurative fever

tliat the latter does to ti'aumatic, but the only

evidence in favour of this is that as a rule they occur

about the same period. Sometimes a case which begins

as tlie one ends as the other, and it is not possible to

say whether one has turned into the other ; or whether
the two poisons were not introduced together, the

symptoms due to each taking different lengths of time

to develop ; or whether indeed it may not be that

germs, capable of causing pyaemia, are much more
commonly distributed than is generally supposed, only

that they are unable to develop so long as the person

continues healthy, lying as it were latent until the

power of resistance has been overcome bj' injury, trau-

matic fever, septicasmia, or some other agency.

It is not advisable to regard the presence of

metastatic abscesses as an absolute distinction between
pyremia and septicaimia. It is true they very rarely

occur in the latter, and are very common in the
former, but exceptions to this rule are far too fi'cquent

to allow it to l)e regarded as definite. Many cases of

pyemia run tlieir coarse so rapidly that the fatal end
comes l)f!fore there has been time for them to develop,

and when they are present they are really due to

acce.ssory caiis(!S not essential to the disease. They
are rather cotnpliciitions, but so peculiar in their

clinical and ])athf)lngic!il features, jiud so frequently

l)r(!sent, that the conception of blood poisoning ia

always associatcrl with them.
Scptii-sRiilin, septic intoxication, and septic

K—20
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infection, all imply the existence of putrefaction, but
there are certain facts which suggest the idea that this

(understanding by it decomposition attended with the

evolution of stinking and offensive gases) is not abso-

lutely essential. It is not contended for a moment
that the conditions favouring putrefactive germs do
not also favour, and favour to a very high degree, the

development of these poisons, merely that the name
is misleading by implying that it is impossible for the

one to occur without tlie other. There is no doubt,

for example, that the intensely vii'ulent poison present

in the bodies of those who have died of puerperal

peritonitis actually diminishes in activity as putre-

faction advances, and it sometimes happens, both with

septic infection and septic intoxication, that there is

no evidence of putrefaction anywhere in the neigh-

bourhood of the wound. Indeed, in the former of

these, not only may putrefaction be dispensed with,

but so may even the wound itself, for acute suppura-

tive perio.stitis and ulcerative endocarditis very often

end fatally from pyasmia^ the blood being loaded with

bacteria without there ever having been a wound at

all. The only explanation for this is that the germs
must enter in some other way through the respiratory

or the alimentary tract, and that as it is possible for

them to do so always if they can do so once, either

the tissues, so long as they are healthy, must be able

to ])revent their development (which Burdon Sander-

son has shown to be possible), or else that when one

of these disorders is })resent, even though tliere is no
putrefaction, they find an appropriate nidus for their

development, one without which they cannot grow.

Anthrax is now no longer called indefinitely se))ti-

cajmia, because it is recognised that the bacillus difl'ers

in its character from the ordinary one present in

jjutrefaction ; so with the septicajmia of Davaine, which
is due to the presence of germs differing both from
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the bacterium termo and the equally common foi'm of

bacillus. Putrefaction may favour the growth of

these, almost certainly that of the latter, but it is very

doubtful if it is essential. It may be the same with

other forms of septic infection characterised by the

presence of organisms circulating in the blood ; there

may be germs closely resembling the common ones

(perhaps varieties of them), existing under the same
condition, but only capable of developing their full

energy when circumstances are favourable, when, for

example, they meet with an oi-ganism already rendered

unhealthy by traumatic fever, intemperance, or other

cause, and these germs may be the cause of septic

infection, whether putrefaction is present or not.

However this may be, there is no question tliat though
putrefaction is not absolutely es.sential, the germs of

septic infection and those of putrefaction occur together

with such frequency that the presence of the one is a

very strong indication of the likelihood of the other.

The patholog;icul a|ti>cai'aBiccs in a fatal

case of septicfemia are not very distinctive. The blood

is described as being " tarry " in appearance, and either

does not coagulate at all, or else forms a loose, soft

black clot, which readily breaks down again. The
lining of the vessels and the oiidocardiiim is often

stained by deposits of l;lood, which can be washed off

with watei', and sometimes by actual Qcchymoses,
which also occur on tiie serous sui-faces of the viscera,

and at times in their interior, due to the disintegra-

tion of the blood corpuscles and the soaking through
of the colouring matter. The liver and lungs,

especially the posterior margins of the latter, are

softened and congested so that they tear readily, and
this is still mon; marked in the case of tlio spleen. On
section, the structure of the viscera, and jjarticularly

of tlie kidneys, is confused and blurred, owing to the
changes in the ei)ithelium, and the alimentaiy canal
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is frequently in a condition of acute catarrh, though
this is much better marked in the case of the arti-

ficially produced septicemia of animals than in man.
It is rare to find large purulent deposits, though there

may be a considerable excess of acrid fluid in the

serous sacs. Decomposition, especially if the wound
is foul and gangrenous, seems to spread from it all

over the body, almost before the patient's death.

In pyaemia there are the same general appear-

ances, but owing to the more gradual action of the

poison they are not so well defined. The blood often

shows important changes ; it generally coagulates ex-

ceedingly well, even when the disease is far advanced.

There is a steady increase in the number of white

corpuscles during the whole period in fatal cases,

while the red ones show signs of undergoing disinte-

gration, breaking up into molecules, and forming

masses without showing the least tendency to run
together into rouleaux.

In addition, however, there are nearly always

present in pyremic cases, when they last suflSciently

long, local collections of pus, of which some are very

characteristic. No part of the body is exempt ; all

the serous cavities, or the subcutaneous tissue in any
part, may be distended with a thin intensely irritating

purulent fluid. The joints and tendon sheaths,

especially the larger ones, and those most \;sed, may
be full of oily pus, greenish-yellow in colour, from the

hemoglobin of broken-down corpuscles. One only

may be affected, or there may be many, even when it

has not been suspected during life. If it is quite

I'eoent the synovial sac and the cartilages show no
great change, but after a short time the capsule

becomes soft and yielding, so that the pus bursts into

the cellular .spaces round the joint, the cartilage

becomes eroded and falls ofl' in flakes, and the articu-

lation is hopelessly disorganised. In man}^ places the
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connective tissue between tlie muscles, or in other

parts of the body, seems as if it literally melted down
into pus, leaving irregulai'ly-shaped spaces full of

tissue debris and broken-down blood clot, without

wall or limit of any kind. The skin is sometimes

deeply stained, or it may show purpuric patches, the

remains of areas of livid red visible during life, and
even boils and small abscesses.

Evei'y organ in the body, but especially the liver,

lungs, and spleen, may be I'iddled with abscesses of

all sizes, many conical in shape, with their bases to-

wards the suiface, and arranged as if they radiated

from one centre, others difl'use and spreading in all

directions, wherever the connective tissue is most
abundant and loosest in texture. Even the eye and
the brain do not escape.

Many of these are due to thrombosis and embo-
lism. It was for a long time supposed that pus
either found its way from the outside into veins, or

else was secreted by their living membrane, and then
was cari'ied off by the blood and deposited in different

organs. It was pointed out in favour of this, that

secondary deposits are especially common after inju-

ries involving veins, particularly if, as in the case of

bones, the walls are rigid, so that they cannot collapse

when cut across, and that pyjemia rarely occurs when
wounds heal by the first intention, while it is common
after diffuse suppuration, when the walls of the veins

are thickened, swollen, and bathed in pus, and their

cavity filled with a broken-down, semifluid clot, at

first sight looking like pus. It was this material, in

general prevented from entering the circulation by
a protecting coagulum, that was sometimes carried off

and formed metastatic deposits.

Now, it is quite true that these are the conditions

under which pyremia docs occur, but in the first i)lace

these metastases are true abscesses, not deposits of
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pus ; and secondly, healthy pus when injected into

veins will not give rise to tliem. It will give lise to

pyaimia, and, if injected into the cellular tissue, to

a local abscess, but not to secondary ones of this

character. Experiments soon showed that if it was
allowed to decompose hrst, the results were altogether

difterent. Evidently some change was induced in it,

as in every other organic substance, by putrefaction

causing it to act as the most virulent poison. Then
it was ascertained that a substance could be extracted

from putrefying material capable of producing the symp-
toms of septic intoxication, if injected into the blood,

the severity being proportionate to the amount. But
if, instead of this chemical poison, the minutest trace

of the living organisms present iinder such conditions

found its way in, after the lapse of a short time all

the symptoms of septic infection set in with rapidly

increasing intensity, until the blood itself became
so full of germs that the most minute portion was
capable of communicating the disease.

If under these circumstances the patient live

sufficiently long, local secondary or metastatic deposits

almost always make their appearance. The blood

itself, and the lining membrane of the vessels, are so

profoundly modified, that here and there, behind the

valves, or \\\ the capillaries, coagula make their

appearance, and spread from one vein to another,

until large areas of venous channels are blocked by
thrombi, or a big vein, such as the femoral, is com-

pletely occluded. Where the nutrition of the tissues

has been in any way interfered with this is especially

liable to happen, therefore
;
particularly in the region

of the wound, at the seat of old injuries, and at any
spot where the most trilling hurt is sustained, the

slightest bruise often leading to extensive sloughs,

and the puncture of a hypodermic needle to large

abscesses. The thrombus is composed mainly of
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coagulated blood, but includes also cells thrown off by
the intima and infective germs. This readily bi'eaks

down ; then fragments are swept along by the blood

sti'eam through the heart into the arteries, until,

meeting with one too small to allow them to pass,

they become impacted. The ultimate result of this

depends on two things : (1) the freedom of the

collateral circulation, and (2) the infective power of

the clot, or rather of the organisms it contains.

If the embolus acts merely as a mechanical

obstruction, and the arterial branch is a tei'minal one
(that is, its area of distribution having no other

supply), local antemia and gradual degeneration

ensue ; but if, on the other hand, an influx of blood

from collateral sources can take place, either it is

sufficiently free to restore the circulation, so that no
worse result follows than thrombosis of that small

trunk, or if not abundant enough for this, the blood

pours in from all sides without strength of current

enough to force its way out until this portion of

tissue is so congested as to be almost solid. This is

called hsemorrhagic infarction, and is common in the

lungs and spleen, but never occurs in the liver or

subcutaneous tissues.

In pyaemia the germ is always infective, so that

suppuration inevitably follows. If infarction has
taken place previously, a deep red zone of congestion

is found surrounding a central spot in which gangrene
rather than suppuration seems to have occurred ; if it

has not, there are merely extensive tracts of pus and
sloughs without limits of any kind.

This will only account for a few of the secondary

abscesses in pytemia. Suppuration in tlie serous

cavities is frequently caused by small embolic abscesses

in the walls of the viscera, but it is often independent
of these, and it is decidedly rare to find any trace of

embolism in connection with purulent synovitis.



Manual of Surgery.

Slight injuries, such as sprains, unnoticed at the time,

will account for a few (for in pysemia the most trivial

injury turns to suppuration), and capillary thrombosis

over extensive tracts of tissue for many more ; but it

occasionally happens that the mischief is strictly con-

fined to one class of organs, such as, for example, the

articulations. It seems as if pytemia, like rheu-

matism or syphilis, has a special predilection for

certain tissues, and that this differs in different

examples, for sometimes, especially in chronic cases,

the abscesses are limited to the subcutaneous tissue, or

the joints alone, as in the puerperal form, and some-
times the pleura and pericardium are attacked out of

all proportion, as when pytemia follows otitis and acute

svippurative periostitis.

It may be noted that when no embolic abscesses

develop in the course of a case, but merely diffu.se

suppurations in the cellular tissue or serous spaces, it

is sometimes called in distinction jayjemia simplex.

The symptoms of scpticsemia are those of

the most intense fever. It usually commences within
a very few days, within twenty-four hours in the case of

abdominal operations, where there is a large accimiu-

lation of poisonous material lying in a cavity with
great power of absorption. Or it may come on later,

as the traumatic fever is subsiding, and it may either

attain its height at once, or continue to increase in

intensity as more and moi'e of the poison is absorbed.

There is sometimes a ligor or an attack of

vomiting at the commencement, but this is rarely

repeated unless fresh doses of the poison are absorbed.

More often there is a rapid rise of temperature to

105" or 106°, without any apparent reason, while the

face becomes flushed, the pulse rapid and feeble, and
the resjjiration hurried and shallow. The extremities

are cold, while the trunk is burning hot ; the tongue
IS dry and brown, and the lips and teeth covered with
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sorcles. Diarrhcea with blood-stained stools is common
in artifically produced septictemia, but not so frequent

in man. As the temperature rises delirium comes on,

and in three or four days, in an acute case, exhaustion

and heart failure end the scene. In other cases the

symptoms assume a typhoid character from the first,

the patient sinking rapidly in a state of complete

prostration, with low muttering delirium, and a pulse

that is almost imperceptible from the first. This is

especially common when, after the infliction of an
extensive wound, putrefaction sets in, and spreads

upwards along the limb, simulating traumatic gan-

grene. The skin is red and cedematous along the

flexor surface ; round the margin of the wound itself

it may be black and almost cold
;
higher up there is

extreme tenderness along the lymphatics and over the

nearest glands, while the subcutaneous tissue may
already be crepitant with the gases of putrefaction.

The patient lies in a state of complete lethargy,

conscious, but taking no notice of anything around
;

the face rapidly assumes the hippocratic type ; the

tongue is parched, and has numerous painful cracks,

and the skin is covered with a cold and clammy sweat.

The temperature is generally low, sometimes even
subnormal ; but the hurried, shallow respiration and
quick, fluttering pulse, show there is no hope to be
derived from this. Diarrhosa, with intensely offensive

stools, may come on ; so may bronchitis and pneumonia,
hastening the fatal end. The skin may remain
natural in appearance, or it gradually assumes an
icteric tint, from the destruction of the blood cor-

puscles. The main symptoms point to the complete
prostration of the whole nervous system, spreading
gradually from the higher centres to those controlling

organic life.

I'lic symptoms of pyaemia.—Pyanuia, on
the other hand, may set in at any period. ISlo
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wound is exempt, although it seldom attacks one
that is granulating, unless the protecting layer is

bruised or broken down. Cavities in which there

is a state of constant tension owing to imperfect

drainage, and wounds of bone Avhere the veins, from
the rigidity of their walls, are unable to collapse,

suffer more tlian any others. Sometimes the wound
is healing well at the time of the outbreak, but more
often it is foul and sloughy, with an ofiensive or

ichorous discharge. The most liable of all are com-
pound fractures in which suppuration has set in.

Detached fragments of bone become necrosed, and,

moving about with every motion of the limb, lacerate

the tissues in all directions, and break down the

granulations ; the inflammation spreads farther and
farther along the periosteum and the medullary canal,

more and more pus is thrown out, and the danger of

absorption increased tenfold by its impeded exit and
its rapid decomposition.

Pyjenua may commence insidiously, nothing but

an indefinable sense of anxiety about the patient, a

conviction that something is very seriously wrong,

arousing suspicion ; or with a sudden and severe

rigor, the temperature rising five or six degrees in a

few minutes, and falling again in the space of half

an hour, with profuse perspiration, and a sense of the

most complete exhaustion. Rigors are seldom absent

altogether ; if they sliould be, it will generally be

found either that the thermometer undergoes sudden

and extreme variations, or that profuse perspirations

set in from time to time without apparent reason.

There may be only one, or there may be any number
;

sometimes they are so regular as to simulate ague, or

there may be several in one day and none in the

course of the following week. It does not seem clear

that there is any connection between them and the

formation of metastatic deposits.
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The general symptoms ai-e those common to all

forms of blood poisoning, only they are seldom so

acute as in septicasiuia. In addition, there are those

dependent on the formation of the local abscesses,

varying according to their number, size, and situation.

The expression of the face is always one of peculiar

anxiety and appi'ehension, becoming much more
marked as each rigor comes on. Emaciation is ex-

traordinarily rapid, the tissues of the body seeming to

melt away, not only in the face, so that the eyes sink

deeply into their sockets, but all over. Fugitive
erythema, not bright red, but rather livid, is often

seen here and there, sometimes indicating the forma-

tion of a purulent deposit beneath
;

boils, vesicles,

purpuric patches, and even pustules, are none of them
uncommon. The skin and conjunctivas are often dis-

tinctly icteric, even when there ai"e no secondary
deposits in the liver

;
herpes breaks out round the

mouth after the rigors, and leaves painful cracks and
iissures ; the tongue is red and smooth at first, later

covered with brown cru.sts, and the teeth with sordes,

while aphthous patches and ulceration over the fauces

render deglutition more and more ditficult. The
breath, and sometimes the whole body, exhales often

a pecidiar sickening mawkish odour.

Delirium is rarely absent, worse at night and as

the tcmperatiu'e rises. At first the patient can be
roused, but rarely so as to give coherent answers

;

soon it becomes low and muttering, passing on into

coma. One very peculiar and charactei'istic feature

is cutaneous tendei-ness, the slightest touch on certain

parts of the body giving rise to screams of intense
agony. Often suppurating foci are found correspond-
ing to these points after death.

Diarrha'a, vomiting, and epistaxis are sometimes
present ; the urine is scanty and high-coloured, with
traces of albumen in it as the temperature rises.
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Pleurisy, pericai'ditis, pneumonia, or purulent syno-

vitis may develop without the least warning at any
moment. In many cases pus makes its appearance
in an articulation so quickly and with so little warn-
ing that it is necessary to examine them thoi'oughly

every day. In the earlier period of the disease the

effusion may disappear again to a great extent, but
this rarely happens after it has lasted any length of

time.

In pytemia sujjpuration may occur anywhere, so

that the local symptoms are varied in the extreme.

Those due to the constitutional disturbance, the

rigors, temperature, sweats, odour of the breath,

peculiar icteric tint of face, speedy emaciation, and
extreme tenderness of skin, are much more charac-

teristic. The presence of any one of these is suffi-

cient to excite the gravest suspicion.

Treatment.—So far as concerns pyfemia and
septic infection, the treatment, when once they have
fully developed, is almost hoi^eless ; the various

symptoms may be met, and that is all. In septictemia,

on the other hand, where the poison is a chemical one,

and severe in proportion to its amount, something may
occasionally be done by checking the absorption of more,

and assisting the elimination of that which has already

entered. But this is exceptional. Prevention is, in

consequence, all the more imperative, first to prevent

the poison developing, no matter what its nature may
be

;
secondly, to prevent its being absorbed if by any

chance it should be present.

The surroundings of the patient and the state of

the wound are the hrst consideration. Perfect cleanli-

ness, in the chemical sense of the word, must be in-

sisted on in everything ; the air should be pure and
sufficient in quantity. Nothing predisposes more
than over-crowding to that malaise, loss of appe-

tite, and feverishness, which, so to speak, pave the
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way for blood poisoning, especially if there are many
open wounds. Ventilation must be thorough.

Bed, bedding, instruments, and appliances that

come in contact with the sick patient should be
scrupulously clean. The hands should be thoroughly

disinfected before coming near a wound, and ward
sponges should never be allowed, unless they are kept

in a solution of some strong disinfectant. It is prob-

able that the actual vehicle of the poison is more often

some material object, such as these, than the air,

although cases of blood poisoning have been traced

directly to recent cleaning operations in which old col-

lections of dust were set free.

It is still more important to prevent anything like

decomposition or impurity in the neighbourhood of a

wound. For this pui'pose many disinfectants are made
use of, and each has its o^ra particular advocates.

Wounds that heal by the first intention almost in-

variably escape, and when they are granulating they

enjoy almost equal immunity.

Unhappily, in many instances there is neither time
nor opportunity to effect any change in the condition

of the patient. It is a well-known fact that people

in what is called a robust state of health, taking a
large amount of exercise and consuming much food, are

not nearly such good subjects for operation as those
who may have been long bed-ridden. Laid up suddenly
and without preparation, they become feverish of

tliemselves. The state of the bowels, the condition of

the urine, the activity of the liver, even the mental
condition of the patient, are all to be taken into con-

sideration.

Supposing, in spite of everything, decomposition
has .set in, much may be done l)y way of cliecking

absorption. It has already been mentioned that
wounds covered with healthy granulations are rarely

attacked, the current is towards the surface. But this
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no longer holds good if the granulations are in the

least bruised or injured, whence the necessity of per-

fect rest. Every movement in a wound inflicts some
injury, and opens up a way for blood poisoning.

Drainage is the most efi"ectual method for pre-

venting absorption. Every wound should be so

arranged that the effusion should be able to escape at

once eitlier from some dejiendent opening or through
properly adapted tubes ; and it must always be re-

membered that cavities will empty themselves much
more readily from two openings than from one. If

wounds do not unite at once by the first intention,

lymph is thro^vn out and accumulates if no proper exit

is provided, until a state of tension and fever is set

up, independent altogether of decomposition. Where
this is present in addition, everything is as favourable

to the development of blood poisoniug as it possibly

can be.

It occasionally happens, in cases of septicremia.,

that benefit is derived from remedies acting on the

skin and the digestive tract. Whether the result is

due to a more rapid elimination (such as, perhaps,

in certain cases occurs naturally) or not is uncertain,

but it must not be forgotten that diarrhoea once set

up may speedily prove fatal fi'om exhaustion.

Abscesses should be opened at once under anti-

septic precautions, whether they occur in joints or

cellular tissue. Nothing is to be gained by leaving

them, and it svill often be found that they are muc':

more extensive than they appear to be. Especially in

puerperal pyremia, joints that are treated in this way,

and carefully arranged on splints, frequently recover

with a surprising amount of movement. It is just

possible that, in a few cases of septicffimia, amputation
of a limb higher up may save life, if, for example, it

is clearly due to traumatic gangrene ; but such must be

altogether exceptional.
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It has been imagined that-^quiniiie and snlphite of

soda, if given in sntiiciently lai'ge quantity, would act

directly as germicides, and so cut short the disease at

its root ; biit the evidence on which this view rests is

not satisfactory. The former is, however, of great use

in small doses as a tonic, and in. larger ones for the

purpose of reducing the temperature, for which also

salicylic acid may be employed.

For the rest, everything depends on the patient's

strength, which must be husbanded and supported in

every way. Provided no internal visceral complications

set in, the ultimate result will turn on this. It is

certain that sometimes it is possible to live down the

germ of malignant pustule and recover, and so it may
be with pytemia. Change of scene and change of air,

especially if it has developed from ovei'-crowdiug ; the

most nutritious food that can be digested, and a due
supply of stimulants, attention in this particular being

paid especially to the condition of the heai-t, are the

most important. Mnsk, ammonia, ether, and camjihor,

may be of service in exceptional cases
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XIII. TRAUMATIC FEVER.

Frederic S. Eve.

Traiiina.tic or wound lever are terms applied

to the febrile disturbance following a wound or other

injury, including simple fractures and subcutaneous
wounds.

It was described by Hunter and Travers as symp-
tomatic fever ; but to later writers, and especially

to Billroth and Lucas-Cliampionniere, our more in-

timate knowledge of its course and causes are due.

Course.—In the course of a fully-developed case

of traumatic fever two stages may be recognised, a

primary simple traumatic or wound fever, and a

secondaiy or inflammatory fever. The secondary fever,

being of the nature of a complication, is often absent
j

but it may occur without any antecedent primary fever,

it may be separated from the latter by a distinct

interval of remission of temperature, or the one may
pass insensibly into the other. Indeed, the onset and
progress of cases of traumatic fever, owing to causes

connected with the wound and to individual pecu-

liarities, are subject to so many variations, that it is

hardly possible to select for description a type having

a definite value as a standard for comparison.

The height and dui'ation of the fever bears an
important, but not a direct and nuA^arying relation,

to the extent and severity of the wound, for traumatic

fever is, at times, almost or entirely absent after the

severest injuries (for example, compound fractures and

amputations), and may be severe after trilling injuries.

In twenty of seventy-seven cases of injuries and opera-

tions observed by Billroth, and in thirty-five of one

hundred and eight by Piclc (recorded respectively in
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18G2 and 1868), no rise of temperature was perceptilile.

Practical surgeons will require no statistics to con-

vince tbeni, that in wounds treated with modern pre- >

cautions against decomposition and accumulation of

secretions, this ])ro2Dortion has considerably increased,

and that the severity of traumatic fever has much
diminished; this fact was early recognised by
Volkmann, wlio characterised the slight degree of

fever and of constitutional disturbance accompanying
the healing of wounds treated witli Listerian pre-

caution, as aseptic traumatic fever.

Primary wound fever.—The rise of temperature

usually begins immediately after the injury, constitu-

ting the reaction from the shock ; but it may be
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preceded by a fall of temperature or delayed until the

.second, or even the third day, counting the day of the

operation as the first. The fever lasts from two to

six days. The ri.se take.s place rapidly, and reaches

its highest point or fastigium usually on the second,

})nt sometimes on the third or fourth day. In
those cases in which the fastigium is reached more
slowly the ri.sc is interrupted by recurring remissions

;
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otherwise it is continuous. In uncomplicated cases

the highest point is i-arely above 100^ to 101° Fahr.,

but may reach 103° or 104° Fahr. The fall or

defervescence is, in an equal number of cases, sudden
or gradual, in other words by crisis or lysis. The
fall in the former is continuous ; in the latter is

broken by evening exacerbations.

Mr. Pick has observed that the highest temperature

is often noticed twelve hours befoi-e the establishment

of suppuration, when a sudden fall occurs.

Symptoms.—The general symptoms of trau-

matic fever are similar to those of any simple febrile

disturbance, and are generally proportionate to the

degree of fever
;

they consist in derangements of

the . circulatory, digestive, and depurative organs,

and of the sensorium. The pulse is full and frequent;

its chart tracing runs parallel with that of the tem-

perature, except, occasionally, in old people, when it

falls relatively much below the temperatui'e. The
tongue is furred and there is loss of ajipetite, thirst and
constipation, severe cases being marked by dryness

of the tongue and, perhaps, retching and vomiting.

The patient suffers with headache, malaise, or a sense

of illness ; broken rest or sleeplessness sometimes
culminate in mental excitement and, rarely, delii'ium.

The skin is dry.

The excretion of urea is increased, and is most
abundant a day or two after the highest tempera-

ture. Rigors are veiy rarely or never observed, but

a feeling of chilliness may be experienced.

Coincidently with the development of traumatic

fevei", the wounded or injured part shows evidences

of reaction, such as heat, pain, swelling, and some-

times tension.

SccoiKlary or iiiflanimntory lever.—In fa-

voui'able cases the defervescence of the primary fever

is succeeded by au uninterrupted convalescence ; but if
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from any cause the secretions of the wound are re-

tained, or if undue inflammation is excited in it or in

adjacent parts, a sudden or more gradual rise of

temperature occurs, accompanied by chilliness, and in

the more severe cases by a rigor ; an exaceibation of

the general symptoms of fever follows. The secondary

fever may be directly continuous, without a break, with
the primary fever ; and in such cases in which tlie

traumatic fever is prolonged beyond the eighth day, or

in cases in which at any time the temperature rises

after it has distinctly fallen, local inflammatory pro-

cesses will be generally found at the seat of the

wound.
Inflammatory fever \isually appears on the sixth

to the ninth days, but may occur as early as the

fourth day or at any subsequent period until the heal-

ing of the wound is completed. If slight it may last

only one to two days, while in other cases it may be
continuous, passing into the condition of hectic or

suppurative fever ; or it may be the precursor of

one of the complications of wounds to be preseiitly

mentioned. Its origin must necessarily be sought in

any of the causes exciting undue inflammation in

wounds, of which the cliief are : tlie retention of
secretions in deep, devious, or ill-drained wounds,
tensions or ulceration about sutures, the irritation oif

foreign bodies or ligatures, the presence of sloughs of

skin, tendons, and fascia, and, in wounds of certain

](3calities, the retention of urine or fascal matter.

Lastly, in wounds adjacent to or involving the large

serous cavities, localised inflammation may be set up
in the lining membranes.

Causes niodiryiu;;^ trniimatic fovcr.—These
may be divided into local, and general or constitutional.

Of the local conditions, tin! na.tnre, extent, and severity
of the injury exercises an influence only secondary
to that of the general condition of the wound. After
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contused, and the nearly allied gun-shot wounds,
traumatic fever is prolonged and severe. It would,

howevei', not be anticipated that wounds inflicted by
the cautery are rapidly followed by a well-marked
fever prolonged until the eschar has separated.

The general conditions must be here very briefly

considered. In the aged, traumatic fever is slowly

developed, and of little intensity. Excessive loss of

blood is followed by a rapidly occurring and high

degree of reaction, while after severe shock, as ob-

served by Mr. Pick, the fever is ill-defined and re-

mittent. In those already suffering with fever from
chronic suppurative diseases, traumatic fever is

quickly excited and unusually severe, although ex-

ceptions to this statement are found in cases in which
the removal of a source of irritation is followed by a

marked general improvement.

The influence of visceral disease must also be al-

luded to ; it is often grievously manifest when opera-

tions are performed in those sufiering from some-

what advanced phthisis, by an unusual severity of

the fever, with a rapid extension of the pulmonary
disease. The observations of Billroth would sliow

that albuminuria, whether from granular or lardaceous

disease of the kidneys, exercises but little influence on
the traumatic fever itself, although it cai'ries with it a

sei'ious liability to the various complications of

wounds. The subjects of rheumatism and syphilis

are liable, as Verneuil has shown, to outbreaks of

these diseases after injuries or operations, with a

consequent modification in the course of the tem-

perature. Alcoholism also has an unfavourable

effect.

Complications.—Traumatic fever may be com-

plicated by, or may pass into, any of the various diseases

complicating wounds, as septicemia, pysemia, erysipelas,

gangrene, etc., of which the onset may be diagnosed



Pathology of Wound Fever.

by the course of the temperature and the general

symptoms. Its relations with sejjticaemia especially

are undoubtedly intimate, and, in fact, its severer

forms have been described as septic traumatic fever,

beinc: indistingiiishable from the less acute forms of

blood poisoning.

Pathology.—Tlie pathology of traumatic fever

has, since the time of Hunter, proved a fruitful source

of discussion. Two theories find supporters. The
one seeks to explain the production of fever by sup-

posing that the direct irritation of nerves at the seat of

a wound excitesa disturbance in the centre forregulating

the heat of the body situated in the medulla oblongata.

The other refers it to the toxic efiects produced by the

absorption of the secretions of a wound acting through

the same apparatus. The fact that the rise of tempera-

ture often immediately succeeds the fall accompanying
shock, and other circumstances, lend some support to

the former, but the weight of evidence appears to be
in favour of the latter theory. It has been experi-

mentally proved that the perfectly fresh and un-

decomposed secretion flowing from a wound during
tlie first twenty-four or twenty-eight hours is capable

of producing intense fever. Further, that the serum
expressed from fresh Ijlood clot is also pyrogenous, the
ffl)i-ile action being, probalily, in great measure due to

the fibrin ferment, which is set free by the decomposi-
tir)n of tlio w]iit(! blood corpuscles. It is, therefore,

higldy prol):ible that primary wound fever is chiefly

du(! to the absorption into the circulation of tlie un-
dc(;f)niposed sanious S(;rum, togi^thcr with the blood

and lynii)li exuded from fi'cshly made wounds ; and as

th(i same materials are efiuscd in simjilo fractures, sub-

cutaneous wounds, and contusions, the same theory
will holfl good for them.

The secondaiy fever is lik(!wise produced by tho
aiisorption of the secretions of inflamed wounds, which,
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although vindeconipiJed, possess, in addition to an in-

tense febrile action, a locally mitating, effect.

Treatinent:-*-The preveiitive measures, as M'ell

as the treatment of traumatic fever, ai'e comprised in

the general management of wounds, especially as re-

gards drainage, cleanliness, and tlie avoidance of ten-

sion. Sources of irritation and of pain should, if

possible, be removed. Measui-es calculated to i-elieve

the general symptoms of fever should be employed,

constipation being remedied by the exhibition of salme
aperients, and excessive fever controlled by quinine,

and, if necessary, by sponging with tepid water or the

bath.
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XTV. HECTIC OE SUPPURATIVE
FEVER.

Frederic S. Eve.

Hectic, a continuous or abiding fever as its name
implies, is the constitutional disturbance accompany-
ing long-continued suppuration and other inflam-

niatoiy diseases.

In surgical practice it is only too frequently

observed in those exhausted by suppuration from
large abscess cavities, or in the subjects of

chronic suppurative diseases of joints and bones
;

it occurs also as the result of injuries, such as

compound fractures, or of operations, and, in

fact, of any surgical disease entailing suppura-

tion with exhaustion. But jn-ofuse suppuration, al-

though a most important element, is not essential to

its production, for in medical practice it is a con-

spicuous symptom of phthisis, even in cases which
liave not progressed to extensive softening and suppu-

ration of the pulmonary tissue. Empyema, hej^atic

abscess, and tuberculous disease of the kidneys may be
named among other diseases in which it is commonly
observed.

j^yinptoiiis.—The gradual onset of hectic fever

progresses ste]i by step witii increasing weakness and
emaciation. The fever is characterised by elevation

of tem]ierature to 100° or 102° Fahr. in the evening,

with a remi.ssiou in the morning to or even below the

normal standard ; in rare instances a rise occurs

more tljan once in the twenty-four houi's. The jiulse

is feeble, and quickened to 100, 120, or above. The
healthful appearance of some luictic ])atients, witli

their lustrous eyes, dilated pupils, and delicately
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rose - tinted cheeks, is no less charming than
delusive. The digestive oi-gans, at first unimpaired,
are soon afifected ; the appetite becomes precarious, the

tongue red at the tip and edges, and slight constipa-

tion gives place to frequent attacks of profuse and
obstinate diarrhoea. During the day, the skin,

especially that of the hands and feet, is dry, but,

with the decline of temperature towards the early

morning, the patient breaks out into a profuse per-

spiration, which is followed by intense languor and
exhaustion. Increased quantities of urea and salts

are excreted by the kidneys. The intellect remains
clear to the last. The emaciation becomes extreme

;

the mouth and tongue are covered with aphthous
patches ; and exhaustion with diarrhoea terminate the

case.

Lardaceous disease is a common concomitant of

hectic, for the conditions of their development are

closely allied.

Etiology and pathology.— Hectic fever is

generally referred to the absorption of pus which
has undergone fermentative changes

;
but, by some,

exhaustion is looked upon as the chief factor in its

causation. The former theory is supported by the

following facts : that it does not occur until an
abscess is opened, and that it is prevented or checked

by adequate drainage, and methods of dressing which

prevent decomposition. There is probably truth in

both theories ; exliaustion doubtless exercising a

powerful influence on the centres in the medulla

immediately regulating the vital functions, and render-

ing them more sensitive to the pyrogenous action of

purulent matters absorbed into the circulation. The
cyclical character of the fever in hectic cannot, how-
ever, be taken as proof of its i)urely nervous origin,

for other fevers due to specific causes, as malaria,

show an even more regular periodicity.
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Treatment.—The local treatment must neces-

sarily vary with the nature of the disease. The
accumulation and decomposition of pus in abscess

cavities should be prevented by drainage, posture,

and antiseptics. Parts aifected with local suppurative

diseases, when a cure is otherwise despaired of, should,

if possible, be removed without delay. A nutritious

diet frec[uently administered, and stimulants in

moderate amounts, are indicated. Special symptoms
will require appropriate treatment. To check diarrhoea,

pulv. kino CO., sulphuric acid, and chlorodyne are

respectively the most useful remedies. Excessive

perspiration is controlled by the administration of

sti-ychnia and of atropine. Quinine may be given as

a tonic and febrifuge.
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XV. GUN-SHOT WOUNDS.
Jajues C.\ntlie.

Gun- Shot Injuries.

The term gun-shot injury is one which serves as the

genei'ic name for wounds inflicted by missiles from
cannon, rifles, shot-guns, and pistols. The weapons
have changed from smooth-bored to rifled, and the

bullets from spherical to conical, but the wound in-

flicted is called gun-shot, whatever be the nature of

the weapon, or the kind or course of the bullet. Shell

wounds alone are spoken of by a separate name.
Missiles.—The various missiles in use are: (1)

" Shot," as distinct from bullets : one of the most
common causes, in civil life, of the speciflc wounds
of which we ai-e speaking. The size of the particles may
vary from the smallest " sparrow hail " to the largest

" buckshot." They are usually numbered as No. 1,

No. 2, and so on, up to No. 12, No. 1 indicating the

largest, and No. 12 the smallest of the series. The
weight of the particles in No. 1 2 shot is from one-sixth

to one-fifth of a grain, nearly three thousand shot being

present in one ounce. The weight of a buckshot,

No. 1, is 133 grains.

(2) Pistol bullets, vai-ying in size from about one-

fifth inch (-22) -to half inch ('50) in diameter; the

weight may be as little as 25 grains, or as much
as a rifle bullet, 350 grains.

(3) The round leaden shot used in the smooth-

bored gun : a thing of the past (Fig. 5
; 4). The bullets

varied much in weight and shape, as ever}'^ man could

cast his own ; their weight varied as much as from
three-quarters of an ounce to one and a half ounces.

(4) The rifle bullet, the destructive missile of
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modern warfare. It is of a more or less conical shape
;

it varies in weight from 315 grains (the Swiss army-

bullet), to 480 gi'ains (the British regulation bullet).

The diameter of the Swiss bullet at the base is "41

1. 2. 8., 4.

5. 6.

Fig. 5.—Bullets.

1. Martini-Henry ; 2. ni'otlle t?uii ; .'I. cliassopoc; i. nuiskot;
5. Hiiidor ; 0. Knilold.

inch, the British bullet -45 inch. Lead is the base of
all bullets, but the Americans and British add tin to
harden the lead (Fig. 5).

(5) Bullets for miichino guns, such as the Gatliug,
Gardner, Hotcldciss, mitrailleuse, and Nordenfelt

;

these throw bullets varying between one and tlu-ce-

quarter ounces to lialf a pound in weight.

(6) Shot for field guns and siege guns, which throw
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either solid, gi'ape, case, or canister shot, some of the

canister containing as many as 280 small ii'on balls.

In Fig. 5 the chief forms of bullet are shown in their

natural size.

The distance at which such missiles are effec-

tive increases almost from year to year, and the

velocity and trajectile of the bullet varies according

to the rifle used. The Martini-Henry rifle can send a

bullet three miles, and the guns of H.M.S. "Conqueror"
a ball nine inches in diameter, eleven miles.

The apertures of entrance and exiti—Tn
the old days of spherical bullet wounds the apertures of

entrance and exit elicited much attention. With the

conical bullet and its high rate of velocity the difler-

ences between the apertures have ceased to be of any
marked character. In the case of the spherical

bullet the aperture of entrance was small, circular,

ecchymosed, and with slightly inverted edges ; that of

exit was larger, irregular, lacerated, and with everted

edges. The rifle bullet at its entrance causes a larger

wound than the spherical, and this wound is often

lacerated, and of a linear or crucial shape. Hence
it is well-nigh impossible to tell the apertures one
from another. A bullet may cause multiple wounds,
as when firing in the lying or kneeling position a

bullet may penetrate the left fore-arm, the left arm,

and finally the chest ; and so with the lower limb in

the kneeling position.

Two or more bullets may have entered the body
at about the same moment, as in volley firing, and it

is extremely difiicult to ascertain whether it was or

was not one and the same bullet which caused the

various wounds. Deflectioii of a bullet in its track will

also still further cause perplexity ; and although the

spherical bullet is more easily deviated by a bone,

tendon, or blood-vessel, a conical rifle bullet is liable

to the same deviation to some extent.
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The iiniiie«liate eflccts of gun-shot wounds
depend upon the part of the body hit. The most fre-

quent causes of sudden deatli on the field of battle

are wounds of the brain, or one of the large blood-

vessels, be they arteries or veins.

Primary hcemorrhage is one of the most common
causes of sudden death ; wounds of the aorta, the

iliacs, the femorals, the subclavian, the axillary,

and the carotid arteries, when the bleeding cannot be

or is not restrained, will lead to the belief that the

soldier was sliot dead. It is astonishing, howevei', to

note from injuries of what magnitude to blood-vessels re-

covery is possible. This is to be accounted for by the

lacerating nature of the missile, causing the contraction

and retraction of the vascular walls necessary to the

formation of a coagulum and the restraint of hiBmor-

rhage. A gush of blood may occur when a vessel is

severed, and the hemorrhage thereafter cease. So
often is this the case, that a popular belief exists

that bullet wounds do not bleed. The same may,
however, be said of other lacerated wounds, and a

bullet wound, after all, is a lacerated and contused

wound, caused by a missile travelling at a high rate

of Sjieed.

Shock, as after all injuries of any magnitude, is

a concomitant of gun-shot injiny. In warfare the

]>revious excitement, in suicidal cases the mental
tension, and in homicidal and accidental cases the

sudden dread of death, all contribute to account for

the intensity of the shock after gun-shot injuries.

Most marked is the shock after abdouiinal wounds.
This admits of ready explanation, since it is through
tlie effects on the sympathetic system, more especially

on the solar phjxus and its large offsiioots, that the

phenomena of shock arise.

Pain.—In tluj heat of battle the soldier is fre-

quently unconscious of being wounded, and it may be
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only from the fact that blood is found issuing from
some part, or that a limb becomes useless, that the

fact is brought home to the wounded man. Likewise
in civil life the knowledge of being hit by a bullet

need not be communicated by the pain, as frequently

it is slight or altogether absent. Even the severance

of a large nerve may cause little or no pain. However,
after a time pain usually supervenes, and may be of

an acute burning, of a dull bruised, or of a tingling

character.

Tetanus is a condition which the older surgeons,

especially those engaged in the Peninsular war, have
impressed upon our minds as associated with wounds
on the field of battle. The disease is not so frequently

met with in modern warfare ; in fact, it is rather a
rarity. Whether this is due to the change in the

character of the bullet or the peculiarity of the climate

in the Spanish Peninsula, is a matter of uncertainty.

Damp and chill nights following a high mid-day
temperature have been regarded as possible factors in

the etiology of tetanus.

The appearance of tetanus on the field of battle

is speedy, compared with what we know of that

disease in civil life. Should the wounded be left

over night in a chill, dewy atmosphere, in tropical

or subtropical regions, trismus, the precursor of

tetanus, may have made its appearance, or well-

developed tetanus may have come on before morn-
ing.

As in nerve lesions connected with an ordinary

fracture of bone, so with bullet wounds, tetanus is

more frequently met with when peripheral regions of

nerves are injured, rather than when the larger trunks
are divided.

The ultimate effects of gun-shot injuries which
are not immediately fatal will depend upon how sooii the

wounded man is brought under treatment, the nature
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of the tissue or organ wounded, the climate in wliicli

he is campaigning, the skill with which he is treated,

and the hygienic conditions by which he is surrounded.

If allowed to lie on the field of battle, the wounded
man may die of secondary haemorrhage, shock, cold,

exhaustion, or tetanus.

The effects of a gun-shot wound vary with the

nature of the tissue injured.

The skin when injured may be (1) grazed only.

This may be followed by the severe prickling and
burning pain, characteristic of a fall, causing skin

scraping, and termed " brush burn." The pain is

gi'eatest when the slight erythema, which invariably

follows, supervenes. (2) The skin may be contused,

and may subsequently slough. (3) The elasticity of

the skin may be so great when stretched, as in the

kneeling position, that a bullet enters by almost an
incised wound. (4) A large shot or piece of shot may
liit the skin, reduce the bones, muscles, etc., beneath it

to a pulp, and may never pejietrate.

The /(tscidi, superficial and deep, behave some-
what differently. The superlicial fascia may have
blood extravasated into it far and wide around the

bullet track ; the deep fascia, on the other hand, is

usually clean mt, and its fibres, separated for the
moment, partially cover the track, obscure the path
of the bullet and prevent subsequent drainage.

Muscles are usually extensively injured. (1) A
bullet may pass clean through a muscle, making a
round hole in it. (2) A muscle may be bruised and
lacerated, and blood infiltrated into its sheath from
end to end. (3) When a muscle is completely
divided the ends retract. (4) When a limb is torn
off by a large shot or sh(\ll, the muscles, as in other
lacerated wounds, do not retract.

Tendons of muscles ar(! more likely to escape
injury than almost any other structure ; fi'om tho
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fact that they are round, movable, aad tough, they

frequently deflect a bullet.

Bones are usually (1) comminuted
; (2) they

may be simply penetrated
; (3) they may be pene-

trated, contused, and split longitudinally ; or (4) a

bullet may be lodged in a bone for an indeEnite

period.

Diagnosis of gfun-sliot wounds in general.
—At first sight it would seem, although it were easy

enough to recognise the fact, that a bullet had pene-

trated the body and lodged there, but this is not

borne out in practice.

1. In the first place the missile may have caused

a bullet wound in the skin, but may not have entered

the body ; this peculiar state is accounted for by the

fact, that the clothing may have been carried by a

slowly travelling bullet into the skin, and that on
removing the clothing to search for the body wound
the bullet is dragged out.

2. Multiple wounds in the body may have been
caused by one or more bullets. The possibility of a

bullet entering and re-entering the body during

particular positions has been already dealt with.

3. The deflection of a bullet is apt to give rise to

confusion as regards its course and position. The
rule is that a conical rifle bullet goes straight tlirough,

but it is a mistake to assume that such is always the

case. The deflection possible with spherical bullets

and pistol bullets in general, is a condition which
must always be borne in mind when treating such

injuries.

Fasciae, bones, tendons, and arteries, all tend to

cause deflection, especially with spherical, but

also, though much less frequently, with conical

bullets. Hence, in examining for a bullet attend to

the following ])oints : (1) Get the history of the case

if possible ; this is especially necessary in suicidal or
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accidental injuries. (2) Examine the hole in the

clothing, with the object of ascertaining whether it

was completely perforated, whether a piece is torn out,

or if the clothing around is stained by the explosion

of the gunpowder, as would happen at close quarters

or in suicidal cases. (3) Place the body and limbs, if

there is any doubt about the bullet track, in as nearly

as possible the imagined position at the time of

being hit. Especially is this essential with multiple

wounds before it can be known whether one or more
bullets caused the wounds. Even then the difficulty

is not got over, as the fact of deHection must be
reckoned upon. That a bidlet is in the wound is to

be judged by the fact that no aperture of exit exists,

that the track is fairly deep ; but the crucial test is

recognition of the bullet by the finger oj' a probe.

The introduction of a probe is uncertain and unsafe
;

tlie finger is true and devoid of danger.

The different appliances used are :

1. Nelaton's bullet probe. This is a probe tipped

with " biscuit " porcelain, wliich, when it touches the

leaden Vjullet, gains and retains a bluish stain. A
piece of clay pipe stem may serve as an improvised
means to the same end.

2. Sayer's vertebrated probe was devised as a

means whereby the probe might follow the windings
or unevenness of a bullet track.

3. Electric probes, whereby a galvanometer is

deflected whenthe bullet istouclied may and have proved
useful in the search for a bullet in some obscure cases.

4. The injection of a weak solution of an acid,

capable of dissolving, and hence becoming stained by,

the prcs(uic(! of lead is recommended; this device

might be of service in some instances.

5. Cutting forceps, whereby a piece of the liard

substance felt in a wound may be bitten oil' niid

examined is an unwise method of procedure.

M—20
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Examinations for the purpose of diagnosis must be
made as soon after the infliction of the injury as

possible, but any attempt to push the linger in, say

twelve hours after, is attended by much pain. The
finger is the means of diagnosis to be relied upon, and
with the modern bullet and its large aperture of

entrance, especially when a bony surface is beneath
the skin of the part wounded, there is iisually no
difficulty of introduction. Probing woimds, especially

in the flurry of a battle-field, ought to be strictly for-

bidden.

Tl»e prognosis of gun-shot wounds is so depen-

dent upon the nature of each case that it is impossible

to lay down definite rules or even suggestions. The
prognosis, to be of aiiy value, is so bound up with the

direction for treatment to be given on the first sight

of the case that all consideration of the sort will be

deferred until the treatment is discussed.

Treatment of g^un-shot injuries. — The
general principles of treatment on the field are as

follows :

1. Combat the shock by ordinary restoratives.

2. Stop hsBmorrhage by digital and then by instru-

mental compression. A tourniquet may be improvised
out of a handkerchief, bandage, brace, or such article,

and a bayonet or sword-scabbai-d passed through the

knot and twisted. A knot on the handkerchief, or a

pad of some kind placed over the course of the artery

above the wound, will aid in the more speedy and
certain arrest of hismorrhage. Esmarch's elastic

tourniquet is also efi'ective and easily applied. If

necessity arise the artery may be tied on the field of

battle.

3. Allay pain, if possible, by position, by correcting

a faulty posture, or by the administration of an
opiate.

4. The further treatment to be adopted is, when
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it can be done, as follows : Sj'ringe out the jjart witli

carbolic lotion (1 in 20) or chloride of zinc lotion (20

gr. to the ounce); cover the part with dry cotton wool,

which is absorbent and antisepticised with a non-

volatile material such as salicylic acid, carbolic acid,

iodoform, or boracic acid. Burdeleben's antiseptic

tampon and Burrough's sponge are specially prepared

applications, which may be clapped on a wound and
held on by bandages and straps

;
and, if necessary, the

whole limb, if that is the part wounded, may be ren-

dered immovable by being fixed to a rifle on the field,

or by plaster of Paris bandages on the field or at the

dressing station or field hospital. The further

treatment of gun-.shot injuries is to be undertaken
at the dressing station, field or base hospital. At the

dressing station an artery may be ligatured, and the

tourniquet may be removed from the limb ; should no
antiseptic dressing be available, the bullet wound
may be explored ; but if possible it is better to delay

that until the field hospital or even the base hospital

is reached.

The exploration of the wound and extraction of the

bullet.—As already mentioned, the exploration is to

be done by the finger, and it must be done by a

clean finger, i.e. one duly antisei)ticised. Probes are

unsafe and uncertain. It may be necessary, when
thorough exploration is advisable, to enlarge the

wound.
Remove the bullet or other foreign body as soon

as it is discovered. For this purpose many different

forms of forceps have been devised, but the ordinary

dressing force[)s is practically the instrument mostly
used. Coxetcr'a bullet extractor is not by any means
a perfect instr\iment. A fenestrated artery forceps

with bulging blades, sharply hooked at the point, is

at times successful where a dressing forceps fails.

The bullet i.s extracted, as is any foreign substance,
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in tlie way which l^est suits jDavticular cases, therefore

no definite rule can be laid down for the maniiDula-

tion.

Subsequent progress of giiii-sliot wounds.
-—When no antiseptic treatment is available for the

treatment of the wound, the following train of symp-
toms usually develop. No sooner have the effects of

shock gone by than reaction of an acute kind sets in,

and the temperature rises to, it may be, 104° by the

second day. The pain and suffering from the tension

of the parts is usually very great upon the third day,

by which time suppuration may have set in. When
free drainage is provided the patient has a chance of

recovery, as shown by the subsidence of the inflam-

matory fever ; but frequently secondary haemorrhage,

erysipelas, gangrene, septicEemia, or pyo3mia supervene

and carry off the patient.

Secondary hamiorrhaije may come on during the

passage of the wounded soldier from the front to

the rear, owing to the jolting of a rough road, etc.

Especially when a bone is broken is its jagged end
likely to rub a hole in the vessel in contact with it.

If a bullet is left in a wound and in contact with an
artery, the vessel wall may either ulcerate or slough,

and death may result by a succession of liaamorrhages

in the fonner case, or by a sudden gush in the latter.

The usual causes of secondary hasmorrhage are of

course present factors in gun-shot injuries, such as a

bad ligature, a badly or a too hastily applied liga-

tiire, neglectinsr a fair-sized vessel which afterwards

bleeds, tying an artery too near to the origin of a

large branch, the supervention of erysipelas, scurvy,

typhus, hospital gangrene, pj-ajmia, non-union of the

flaps, hajmophilia, diarrhoea, etc.

Septiccvmia, pyannia, hospital gangrene, gangrene,

and erysipelas are diseases and conditions which are

one and all associated with gun-shot wounds in both
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civil and military practice. The nature of the wound

:

a long sinus with bruised and lacerated walls, which,

when reactionary circulation is established, swell up
and prevent exit of exudation matters. Besides, in

military surgery there is, and ever will be, a great

danger of overcrowding in the field or base liospital.

The wounded of an army in a hostile country can only

be carried along one route and to one focus. Espe-
cially if that focus be a civil hospital, a church, or

some large l)uilding, is it apt to get over-crowded.

Aiiipiitatioii for gun-shot injury is required :

(a) When, in addition to fracture, fissure, or com-
minution of a bone, or penetration of a joint, the

main vessels or nerves of the limb are injured or de-

stroyed.

(6) When a cannon shot scoops out a lai'ge piece of

the soft tissues and of the bone of a limls.

(f) When part of a limb is carried away.

id) When acute osteo-myelitis sets in.

(e) When gangrene results from local injuries.

(y") In some cases of tetanus.

{(j) In cases of secondary hajmorrhage which defies

other means of cure.

The time at which amputation is demanded varies

with circumstances and conditions.

1. When no antiseptic dressing is available in the
form of antisepticised cotton wool, gauze, etc., the
limb should be amputated as the intensity of the

shock is wearing off. Ether is the preferable anes-
thetic during .such amputations.

2. When an antiseptic dressing can be provided,

and the wound is of such a nature that it is jwssible

to convey the patient from the dressing station to the
fi(;ld hospital, or, still better, to the base hospital, if

even that bo a thrcie days' journey, it is better to do so
b(^fore nmpiilatiiig. The danger is that inflammatory
reaction should come on during tiie transmission,
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when any operation is to be regarded as certain tc

cause death.

Operations befoi'e inflammation has appeared are

called primary ; o])erations performed during the in-

Hammatory period are called iyitermediary.

Wlien the symptoms of acute iuHummatory fever

are over and suppuration is fairly established,

amputations (secondary amputations) niay be per-

formed with better hopes of success than during tlie

inflammatory stage. The rule is, unless the bone is

splintered and fissured, to amputate immediately
above the injury in tlie soft parts ; but a stumja of

bone which is fissured will only lead to the formation

of fat emboli, osteo-myelitis, osteo-phlebitis, and
pytemia. Amputate through a joint where possible

instead of through the lower end of the lione above

;

so, on the other hand, amputate below a joint if even

two inches of bone can be saved thereby.

Iiijiu'ics to bones form a veiy special part of

military surgery. When a bone is contused, the im-

mediate treatment is rest and the application of cold
;

and subsequently incisions may have to be made to

release inflammatoiy effusion or relieve tension. Should
the bone, after all, necrose, it must be dealt with in

the ordinary way.

Fracture of bones.—Bullets give rise to such

special forms of fractures, that almost a new nomen-
clature is requii-ed to express the different kinds.

Almost all gun-shot fractures are compound ; but

the bone may be fissured, connninuted, .splintered,

penetrated, ])erforated, or resected, i.e. a large piece

may be cai'ried away.

The immediate treatment is that the bone of the

fractured limb be rendered immovable as quickly as

possible. When the wounded soldier is taken to the

field hospital, the wound is to be washed out with an

antiseptic lotion, and search made for the bullet by
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au aseptic finger. The bullet, bits of clutL, loose

splinters of bone, or whatever else there may be in

the wound, should if possible be withdrawn. The
following ])lan is to be pursued unless amputation is

called for. Wash the part clean, make counter-open-

ings where necessary and insert drainage tubes ; cover

the part with antiseptic cotton wool, either salicylic,

carbolised, iodoform, etc.
;
apply a ]>laster of Paris

bandage over all, including the joints above and
below the fractured bone ; cut a hole opposite the

seat of the drainage tubes or wounds in the plaster of

Paris bandage. To prevent the bandage cracking,

owing to the weakening of its circumference by the

cutting of holes, a splint of some kind should be

applied over the plaster of Paris bandage.

Oiiii-sliot injuries ofjoints.—Since the practice

of the application of antiseptic dressing has been
introduced on the field of battle, the surgery of the

joints has been totally revolutionised. When the

surgeon tir.st sees a wound in the nei"'hbourhood of

a joint, whether it penetrate the joint or not, he ought
to inspect the wound carefully, syringe it out or wash
its surface with chloride of zinc lotion (20 grains to

the ounce), apply absorbent disinfectant cotton wool,

and cover the whole with a bandage. At the same
time he .«hould apply a long splint (a rifle) to the

lower limb, or an angular splint to the upper limb, to

render them immovable.
When the patient reaches the dressing station,

the joint ought to be enveloped in plaster of Paris,

and (when that is dry) he should be moved to the field

or base hospital. There the wound should be examined,
amputation performed if necessary, or the bullet or

piece of clothing extracted if it can be found ; counter-

opening.g should be made and drainage tubes freely

introduced if an attempt is to be made to save it. A
covering of antiseptic cotton wool or gauze should
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be applied and enveloped in plaster of Paris, trap-

doors should be cut in the bandage opposite the wound,
and a light splint should be applied to keep the joints

above and below quiet and prevent the plaster cracking

dui'ing ti'ansmission.

A limb is condemned for amputation when the

joint is opened, the soft tissues destroyed around it,

and especially if the bones are fissured to a great

extent and the main vessels or nerves of the part are

destroyed.

Excision, however, presents a very favourable

means of treatment for injured joints short of those

requiring amputation. Excision may be performed
befoi'e the shock has worn off {^primary excision)

;

during reactionary inflammation (intermediary ex-

cision) ; or after suppuration has existed some weeks
{secondary excision). In all averages given primary is

more favourable than secondary, and secondary more
favourable than intermediary.

In the joints of the upper limb primary excision

is vfery much more favourable than in the case of the

lower extremity. The following ai"e some of the

statistics collected by Otis.

After excision of the shoulder joint the mortality

is as follows : Primary, 24 ;
intermediary 45

;

secondary, 28.

After excision of the elbow, primary, 21 ; inter-

mediary, 29
;
secondary, 28.

Bullet wounds of the wrist joint generally require

amputation.

Bullet wounds of the hip joint are of a most fatal

nature, whether treated by expectancy, excision of

the splintered bone, disarticulation of the hip joint,

or amputation.

It seems the safest plan to enlarge the wound and
remove splinter bones ; and if tlie patient has to be

removed afterwards, to render the limb immovable.

J
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Bullet woinuls penetrating the knee joint reqnire

amputation at the lower third of the thigh when no
antiseptic dressing is available. When, however,

immediate antiseptic treatment can be em^^loyed as

already detailed, there is good hope, according to

Reyher's showing, of saving the limb and obtaining a
iiseful joint. Bullet wounds of the ankle, especially

when treated immediately by antiseptic dressing,

present a warrantable reason for averting ampntation.
Oiiii-!i>liot injuries of the liead.—When the

scalp alone is wounded it is to be treated as other

scal[) wounds ; and when the bullet or bird-shot is

lodged, and there is much extravasation observed, the

missiles are to be left until the swelling subsides

before an attempt is made to remove them. The
cranial bones may be contused or fractured. When
contused, an attempt to check the onset of inflam-

mation is to be made by the application of cold to the

head : either an ice bag or a coil of tubing (the

mediate irrigation coil). Should symptoms of supra-

cranial or subci'anial collections of pus develop, the

pus is to be relieved by incisions or trephining in the

usual way. VVlien the Ijones arc fractured spiculaj must
be removed from the meninges, the bone must be
elevated if depressed, and the bullet must be extracted

if it can be found without hunting in the brain

matter. For all these plans of treatment the trephine

will almost certainly be required. When the bullet

has lodged about the base of the .skull, as in suicidal

cases, through placing the pistol mu/z.le in the mouth
or to the ear, the situation of the bullet is usually a
matter of mere conjecture. Meningitis or cerebritis

following bullet injurit^s of the lirain |)rcsent very
sliglit hoj)es of surgical interferenc(! ))eiiig beneficial.

4>riiii-siiot iiijiirio<s «f tlie clie<i>t.— According
as bulh!ts in this region penetrate or not, .so is the
danger to be ranked. Besitles, tlie tendency for a
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bullet to follow a rib and emerge from the skin as

though it penetrated the lung is always to be borne

in mind. The parts which are wounded most readily

are the ribs, the heart, the lungs, and the vessels of

the chest wall and at the root of the neck. When
the wound is not immediately fatal, proceed as

follows : Wash the part clean, and if the wound is

large enough, examine the track with a clean hiiger.

If tlie bullet, button, or piece of clothing can be felt,

or is found projecting beneath the skin, remove it.

Stop bleeding from the internal mammary by liga-

turing both ends of the seyered artery. Plug the

intercostal sj^ace when an intercostal artery is

bleeding and cannot be readily ligatured. Do not

hermetically seal the wound of aperture or exit unless

severe hiemorrljage from the wound may seem to

demand it. Subsequent tappings for blood, pus,

pleuritic effusion, or pneumo-thorax may be required.

The lemoval of a necrosed or partially severed jjiece

of rib should be delayed as long as possible.

The general treatment of penetrating wounds of

the chest is dealt with in Art. I., vol. iii.

Gun-shot injuries of the neck are especially

dangerous, as likely to wound the trachea, oesophagus,

carotid arteries, internal jugular veins, or the vagus
nerve. Wounds of tlie trachea are to be closed

immediately, unless bruising of the tissues around for-

bids, when a ti-acheotomy tube must be worn. The
carotid arteries must be tied, the internal jugular vein

(as are other large veins) may be either digitally

compressed or ligatui'ed. Wound of the o3sophagus

is recognised by the direction of the track of the bullet,

and by the escape of food through the wound in the neck.

Should the trachea and oesophagus be both wounded,
food would escape into the tracliea, causing suttbcation.

The patient should be fed by a long tube passed into

the stomach.
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Ouii-shot iiijiu'ies of tlie abdomen are, as

may be expected, of an extremely fatal character,

the danger depending upon possible wound of tlie

viscera. It is often impossible to diagnose the

character of the visceral injury, unless the damaged
part protrude through the wound. In any case of

penetrating wound there will be collapse, and in

wounds of the liver and spleen evidences of severe

intraperitoneal hasmorrhage. When the stomach has

been perforated some of its contents may escape from
the parietal wound, and there may be hemitemesis.

When the bowel is wounded intestinal matters may in

like manner escape. In both of these injuries peri-

tonitis supervenes early should the patient survive the

stage of collapse.

Perforation of the bladder will be attended by
symptoms akin to those associated with rupture of

that organ. (See Art. xiii., vol. iii.) A bullet has,

however, lodged in the bladder, and has given little

trouble until it became the nucleus for a calculus.

Wounds of the kidney and of the ascending and
descending colon need not prove fatal if, as is often

the case, the non-peritoneal surfaces of tiiose viscera

are the seat of the lesion.

The treatment of non-penetrating wounds ])resents

nothing peculiar, but the treatment of perforating

wounds involves many points of an exceedingly compli-

cated character. In all cases wash tlie wound and remove
foreign matter ; do not use the probe, but tlie finger,

and that very gently, wherewith to examine the

wound. The treatment, u[) to quite recently, was
'simply to apply a wet compress and a bandage over the

part, at the same time exhibiting opium largely. Since

Listerism has been introduced, one is justilied in

opening the abdomen in almost any case.

W lien tlie lapai'otomy has been performed, any ves-

sels that may be still oozing are to be tied, and search
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made for the wounds made by the bullet. If the

stomach be wounded' the hole may be carefully closed

at many points by Lembert's suture ; and to better

effect such closure the margins of the aperture may
be excised. This measure has been carried out with

success by Kocher, in a case of pistol wound of the

stomach. If the intestine be wounded the hole should

be closed, when possible, by Lembert's suture ; but if

a segment of the bowel be so damaged as to render

suturing ineffectual, the injured piece may be excised

and the divided ends either united at once and the

abdomen closed, or an artificial anus established. This
treatment was first carried into effect with a perfect

result by Mr. Bull, of New York. In any case the

abdominal cavity must be thoroughly washed out and
cleansed. The sooner the operation is performed the

better, but the onset of peritonitis should not be an
absolute obstacle to the undertaking. If peritonitis

should exist at the time, the cavity of the abdomen
should be drained after the laparotomy.

For wounds of the liver little can be done, and in

most cases the patient dies rapidly of litem orrhage.

In cases involving wound of the spleen, the propriety

of at once excising the damaged organ may be raised.

Splenectomy, in cases of injury exposing the spleen,

has been so successful a measure that it may fairly

be applied to certain selected cases of gun-shot injury,

that, without some interference, would without doubt
prove fatal.

Owing to the large non-peritoneal surface presented

by the kidney, gun-shot wounds of that organ may be

best healed by efiicient drainage. The treatment of

penetrating wounds of the abdomen is considered in

Art. VI., vol. iii., and of wounds of the bladder in

Art. XIII., vol. iii. \

Sword and sal»re wounds are met with in

modern warfare only after a cavalry charge. The
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cavalry sword does its work of destruction more by
its weight tlian its sharpness ; that is, it stuns ratlier

than cleaves the skull. The sharp sword of the Sikh,

on the other hand, will cleave the skull or shave off

part of the cranial or other lione in its descent.

I had under my charge a soldier, the left side of

whose skull was depressed en masse, after a cut of the

cranial bones from fi'ont to back, by a long Arab
sword at the battle of Tamai. Sabre cuts, being

incised wounds pure and simple, require similar

treatment. Antiseptic cotton wool or other dressing-

applied over an extensive sabre wound has, when the

edges have been neatly brought into apposition,

brought about union by the first iiatention. A piece

of the scalp, with a slice of bone adherent to its inner

surface, should be replaced, if the attachment of the

detached piece is wide ; but if not, it would be better

to remove the bone and leave the scalp and periosteal

coverings to close up the wound. When the abdomen
or chest are wounded by a sword, the usual rules, when
penetration follows from otlier causes, are to be observed.

Bayonet woiiikIs are of but infrequent occur-

rence since the introduction of breech-loading rifles, as

two bodies of men approaching each other can fire up
to the last moment, and one or other side must be
decimated. The bayonet causes a punctui'ed wound,
presenting three lines radiating from a centre. A
leech bite resembles a bayonet in miniature. The
gravity of tlie wound will depend upon the depth to

wliich the bayonet is driven and the part injured.

The treatment is to secure rest and good drainage.

Wlien tlie chest or abdomen are wounded, lay tlie

patient upon the wounded side and keep him
fpiiet l)y opiates. Should suppuration and signs of

de(!p-scated inflammation or slougliing sujiervene, the

wound must be enlarged and free exodus of inflamma-
tory matters must be allowed.
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Arrow wouikIs. — In European warfare the

arrow has completely disappeared, and the only in-

stances met with of arrow wounds, to any great extent,

are in the conflicts with Noi'th American Indians.

Owing to the deadly effects of such injuries it was
believed that poison was frequently smeared over the

arrow head ; but the belief is for the most part

erroneous, at any rate amongst the red Indians (Bull).

An aiTOw causes a punctured and incised wound
;

and if it has passed through the part struck, the aper-

ture of entrance closely resembles a bullet wound,
whilst its aperture of exit is more frequently linear.

Arrow wounds, like bullet or bayonet wounds,
may cause instantaneous death from haemorrhage, or

injury to the cerebrum. Failing that, death may be

caused by any of the secondary complications men-
tioned under gun-shot injuries.

Treatment.—When an arrow has passed through

any part, the resulting wounds are to be treated by
exactly the same methods as those given for gun-shot

injuries. When an arrow is lodged, however, it

requires careful and special treatment. If it is

on the battle field such an injury haj^pens, the arrow
should be removed if the base has not sunk beneath

the skin, as may happen when its head is caught

in the cranium, tibia, or other superficial bone.

When, however the arrow has disappeared beneatli

the skin no attempt should be made to extract it

in the heat of battle, but its shaft should be cut care-

fully, and without wriggling, close to the skin, the

wound should be covered with an antisej^jtic dressing,

and the patient should be sent to the rear. The sub-

sequent removal of the arrow head is essential, as it

is not likely to get eucapsuled as a bullet might,

and consequently suppuration must result -with great

danger to limb and life. The first principle in the

surgery of arrow wounds is, that every endeavour
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must be made not to sepai-ate the head from the

shaft. This is so easily done that the utmost pre-

cautions in examination must be taken. In the tirst

l)lace, shoukl an arrow be sunken far into, say the

thigh, it is better to push it onwards and cause it to

protrude beneath the skin opposite the point of its

entrance ; then make a snick in the skin to allow of its

exit, and breaking off the head, fix a drainage tube to

the shaft and pull the shaft out, leaving the drainage

tube to occupy the arrow track. The shaft of the

arrow might be oiled to allow of its easier passage.

AVhen the arrow has to be removed from a bone into

which it has penetrated, or where it is undesirable to

push it onwards, the plan of treatment is as follows :

Leave the shaft sticking in the wound, and do not

attempt to pull it backwards. Along the shaft as a

guide pass a probe-pointed bistoury, until the head of

the weapon is reached ; then cut the soft tissues

freely until it is possible for tlie index finger to

touch the arrow head. Then pass a dressing forceps

and seize the arrow head, and attempt to remove.
If this is impossible, from its tight fixation in a bone,

a wire may be passed around tlie arrow head, the wire
twisted around the arrow shaft and forceps, and
the three firmly grasped may be removed togethei'.

Sliould it be found impossible to dislodge the arrow
head, the bone may be chiselled or even sawn in two, as

unless removal is affected loss of limb or life must
necessarily ensue. Should the abdomen be penetrated
and the arrow head broken off', laparotomy presents

tlie last chance of recovery.
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XVI. BURNS AND SCALDS.

Frederic S. Evb.

These painful and often fatal injuries are the result

of the application of a degree of heat to tlie surface

which occasions either inflammation or comjjlete dis-

organisation of the textures.

Local elTccts.—The severity of burns and scalds

depends on the intensity of the heat and the duration

of its application ; these are necessarily closely con-

nected with the mode of causation. Thus, an explo-

sion of gas or of gunpowder will produce a superficial

scorch, while the catching fire of clothes, from the

longer continuance of the heat, a more severe burn.

Scalds by hot water generally are less destructive to

the tissues than burns, owing to the heat being limited

to the temperature of boiling water, and to the dura-

tion of its action being shorter. But some of the

most severe injuries by heat are occa.sioned by scalds

with fluids, especially oleaginous fluids, which have a

higher boiling point than watei', and by burns fi'om

molten metals.

A passing allusion must be made to cases of scalds

of the pharynx, occurring in children from drinking

hot tea or boiling water from the spout of a kettle.

The symptoms and treatment will bo dealt with in

another i)ortiou of this work. (yS'ee Art. xii., vol. ii.)

CI:iS!!>iflc:tlion.—Dupuytren's classification of

burns is adopted ))y most writers ; he divides them
into six degrees, corresponding to the depth to which
the effect of the application of heat extends. An
appreciation of these degrees is chiefly nccessarj' in

estimating the after results of burns in regard to
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readiness of healing and the liability to contraction

of cicatrices.

In burns of the first degree the skin is merely

scorched by the momentaiy application of heat, and tlie

only result is a reactive hypera^mia and slight swelling

of the skin, witli some tingling pain. Desquamation
of the cuticle usually follows.

The second degree is cJiaracterised by the formation,

immediately or a few hours after the accident, of buUie

or vesicles. A serous fluid exudes from the dilated

vessels of the corium, and separates the coi'neous from
the Malpighian layer of the epidermis ; but at various

jioints the two layers remain connected by bands of

epithelium. If the serum be evacuated without de-

struction of the detached layer, the epidermis is quickly

restored beneath it ; or a crust forms and healing talces

])lace by scabbing ; otherwise a raw surface is exjsosed,

from which a sero-purulent or purulent discharge

issues. After healing, some discoloration of the sur-

face, but no cicatrix, remains.

In burns of the tliird degree, the cuticle and part,

but not the entire thicknesSj of the pa])illary layer or

corium are destroyed ; while the fourth degree differs

from the third in that the whole thickness of the

corium and the subcutaneous tissue are involved. In
Ijoth the affected skin is tough and parchment-like,

and its separation takes place by sloughing and suppu-
ration ; so that until this is accomplished it is rarely

practicable to distinguish between them. The escape

from destruction of some part of the thickness of the

corium is, as regards the ultimate effect of the injury,

of the greatest importance. For the coi'ium contains

important elements of the skin which cannot be re-

produced, i.e. hair follicles, su(lori|)arous glands, and
clastic tissue. These, in burns of the third d(^gree, are

n!stored in the cicatrix ; tlie new formation of coininc-

tivo tissue being limited, its contraction is slight, and
N—20
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the liealing process is much accelerated from the fact

that islands of epithelium appear, and extend o\ev

the surface of the granulations wherever traces of the

rete Malpighii, hair follicles, or sudoriparous glands

remain. But sometimes, owing to the points of the

papillfe being exposed, bums
of the third degree are exces-

sively painful.

Contrasted with those of

the third, burns of the fourth

degree are more tardy in heal-

ing, for they are covered with
epithelium only by extension

from their margins ; the cica-

tricial tissue is abundant, de

void of the elements peculiar

to skin, and con-traction is

extreme, producing often hor-

rible distortions (Fig. 6).

In the JjJ'th degree the

whole thickness of the skin

and some portion of the mus-
Fig. 6 -Contraction of wi-ist is destroyed. In the

after burn of the fourth . , , i i i • i <•

degree. sixtli the whole thickness or

a member is carbonised.

Such severe injiiries are rarely seen^ and then, as a

rule, only affecting a portion of a limb.*

It is scarcely necessary to add that the diflerent

degrees combine and pass the one into the other in

the same case ; in fact, that in severe burns the first

three or four degrees are nearly always combined.

Billroth adopts a simpler classification of burns,

founded on their immediate results, viz. hypera?mia,

* In the museum of St. I'.artliolomcw's Hospital is the skull

of a luniitic who lay for some time with his lieail on a fire. The
greater jjart of the vertex exfoliated, but healing was comiJeted
(Pathological Catalogue, No. 177 ; 1882).
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blistering, and sloughing. This classification has tlie

defect that Dui)aytren's tliird and fourth degrees

are not separated, both being included in Billroth's

third grade.

$yinptoiii««.—The severity of the constitutional

effects of burns depends on their extent rather than

their depth, and is also profoundly modified by their

situation and the age of the patient. An extensive

burn, even of the first and second degrees, is more
.serious in its immediate results than a smaller although

deeper burn. Burns of the chest, abdomen, head and
face, are followed by much moi-e severe symptoms
than more extensive burns of the extremities ; and the

effects of burns of the chest are disproportionately

exaggerated in young children and old people, wlio,

as might be expected, are much the worst subjects of

burns.

The constit-ulioncil effects of burns, under the

influence of these chief modifying causes, I'ange from
slight passing fever to shod? and collapse terminating

in death within a few hours ; the fatal I'esult may be
deferred for some days, being ushered in by symptoms
resembling tiiose of sepsis, or, after a long course of

suffering and suppuration, may supervene with
exhaustion. Again, both the course and mode of

termination may be varied by complications affecting

the brain, the thoracic or the al)doniinal visceriu The
constitutional disturliaiice following bums has been
conveniently divided by Mr. Erichsen into three

stages : (1) Depression and congestion of internal

organs. (2) Re-action and inflammation. ['.\) Sup-
puration and exhaustion.

1. The earliest symptoms are synonymotis with
those of sliock ; the skin is cold, the patient is re-

peatf^dly attacked with shivering, the pulse is rapid

and feeble, sometimes thready, and the temperature is

sulmormal. The mind remains clear. Piiii^ is severe
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and of greater intensity in slighter (especially burns of

the third degree) than in deeper burns ; but it is

nearly or quite absent in the worst cases. In
children, vomiting comes on early, the vomit being

sometimes bloody ; in adults it is longer delayed.

There is thirst and dysphagia when the mouth
and pharynx have been scorched by the flames. Tlie

urine is scanty, often albuminous, and sometimes
contains blood. In many cases the patient lapses

into a drowsy condition, which is followed by coma
and death ; in others there are restlessness, delirium,

and clonic spasms, generally aifecting the muscles of

the back. The temperature continues subnormal to

the end. Children not infrequently die within the

first few hours with convulsions.

2. If life be prolonged, reaction sets in after

twenty-four or forty-eight hours. The appearance of

a wide-spread blush of redness, heat, and swelling

(the general evidences of inflammation) of the parts

around tlie destroyed area of skin are accompanied by
a rise of temperature, and general febrile symptoms
resembling those of severe traumatic fever. These
symptoms are kept up by the absorption of inflam-

matory products during the process of separation of

the sloughs, and, if decomposition be permitted to

occur, may culminate in those of septic j^oisoning.

ConstijDation, usually existing at the earlier part of

this stage, often gives place to diarrhoja, which is

sometimes profuse and exhausting. Vomiting is not

uncommon, and when associated with diarrhcea and
meloena, such a combination of symptoms suggests,

but by no means indicates, the existence of a duo-

denal ulcer. An ulcer may, however, suddenly

cause deatli, with hferaorrhage or perforation of

the peritoneum, without having given rise to any
symptoms by which its presence might be suspected.

Pulmonary complications more often occur in this



Prognosis of Burns. 197

stnge ; but unless pleurisy is manifested by acute

pain, the symptoms are not generally Avell marked,

altliougli the lungs be extensively hepatised.

3. The pi'oeess of separa,tion of the sloughs is

irsually coraj^leted by the end of the second week, and
with it the third stage of suppuration begins ; it

continues until the termination of the case. The
wound now becomes covered with granulations, and
there is a profuse secretion of pus, which, if allowed

to decompose, collects and becomes absorbed, renews
the fever, and exposes the patient to the danger of

pyiBmia.

Thoracic and abdominal complications, althougli

less to be apprehended, are not uncommon ; and
attacks of diarrhoea are of frequent occurrence.

Weakness is often extreme ; hectic may result from
the continued di-ain on the system, and, after a longer

or shorter period, may terminate in death with ex-

haustion.

As convalescence advances the constitutional

sym])toms disappear, and the local ailment becomes
that to which attention Ls directed.

In addition to the visceral disorders already

mentioned, it must not be forgotten that burns are

liable to the complications of ordinary wounds, i.e.

tetanus, erysipelas, septicajmia, and pyaamia. Rarely
hffimorrhage occurs during the separation of the

sloughs.

ProgT»osis.—The relative importance of the

extent and intensity of burns, their situation, and the

age of the patient, as regards the sevei-ity of the con-

stitutional symptoms have already been commented
on ; from tlicse remarks the influence of these conditions

on tlie prognosis of the case may be gathen^d. It is

generally considered that recoveiy is impossible if one-

tliird of the surface of the skin be involved. Next to

shock, congestion and inflammation of internal organs
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are the commonest causes of death after burns, hence the

onset of symiDtoms of these complications renders tlie

prognosis exceedingly grave. Burns of the chest are

liable to be followed by inHanimation of its contents
;

of the abdomen by peritonitis, and of the scalp and
face by diffuse inflamniution. The longer life is

j^rolouged the greater the chance of recovery
;
espe-

cially is this the case after the eighth day, before

which by far the larger number of fatal cases occur.

PatJiologry.—The pathological changes after death

from burns vary with, and may therefore be conve-

niently considered in relation to, the stage at which
deatli has taken place.

In the first stage, congestion of the brain and its

membranes, and of the thoracic and abdominal viscera

(the lirst-named almost invaiiably), are found ; occa-

sionally there is serous efi'usion into the brain. The
congestion may be the result of reflex paralysis of

the vessels from shock, wliich is an exceedingly

common cause of death in this stage. But death in

many cases cannot be attributed to shock, as it occurs

often after reaction has set in. Many hypotheses

have been brought forward, and many experiments

made, with a view to explain the rapidly fatal issue of

extensive burns. Some attribute it to the immediate
effect on the heart and blood-vessels, others to changes

in the blood itself. The former suppose (and the

supposition is supported by experiment) that when
death occurs immediately after a burn, the heait is

paralysed from over-heating of the blood
;

or, if

death be somewhat delayed, that it is brought about by
a reflex paralysis of the blood-vessels and lowering of

the blood pressure.

The latter assert that destructive changes may be

observed in the red corpuscles, by which their

hcemoglobin is set free; while others deny this, but
affiriJi that tlio physical condition of the blood is
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altered by the formation of a ferment from over-

heating.

In the second stage, that of reaction and inflam-

mation, the pathological appearances generally corre-

spond to tliose observed aftei- death from septic

poisoning. There are congestion of the brain, of the

lungs, and intestines ; in a considei'able proportion of

cases pneumonia, pleurisy, or both, are found. It is in

this stage that ulceration of the duodenum is most fre-

quent. This lesion occun-ed sixteen times in 1 25 miscel-

laneous cases of Erichsen's and Holmes' combined sta-

tistics. The ulcer is, as a rule, situated immediately
below the pylorus; it is indolent, with clearly cut edges

;

it may extend deej)ly into the substance of the pancreas,

and perforate the jieritoneum, or a large vessel, usually

the paucreatico-duodenal artery or one of its branches.

More than one ulcer may be present. Cicatrices of

ulcers, or ulcers undergoing cicatrisation, have been ob-

served, showing that this complication is not necessarily

fatal. The tenth day is said to be that in which the

ulceration commonly begins, but it has been known to

occur as early as tlie fourth day. Duodenal ulcers

may form in persons of all ages, in burns of all degrees,

and in any situation. Mr. Curling supposed that the
idceration resulted from inflammation of Brunner's
glands, but this theory has not been supported by
later observations.*

In the tliird stage, inflammation of the lungs and
pleura are relatively much more frequent than lesions

of the intestine or brain. The first mentioned,

* Considering the frequency of a greater or Ifisser degree of
septic poisoning in the .second stage of bLiriis, and that congestion
of the duo<k!nuni is a common accompMiiimcnt of this cuniiition,

it seems to mo not improbable tliat the ulcers arc analogous to the
" h.X'morriiagic " ulcers of tlie stoui.ach, and are produced by
digestion of areas of mucous memltranc into which blood Jias

been effused ; their usual situation close to the pylorus is favour-
able to this explanation.
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according to Mr. Holmes, are found chiefly when the

tliovax is the seat of the burn.

Trcatiiieiit.—This Avill be considered under the

headings of constitutional and loccd.

The constitutional treatment shoukl be based on
general principles, and more especially directly accord-

ing to such symptoms as may be most prominent in the

various stages succeedinsf the infliction of a burn. A
stimulating plan of treatment is almost invariably

necessary ; and depletion is rarely advisable even in

the presence of inflammation of internal organs, for

such complications are usually of a low and conges-

tive character.

In the first stage the chief aim is to establish

reaction and relieve pain. The former indication may
be met by stimulants and wai-mth, the latter by a full

dose of opium, which should not be withheld even in

children. After extensive burns much relief is aflbrded

and the depression is diminished by placing the patient

at once in a hot bath. In the second and third stages

complications must be met by appropriate remedies, and
the strength may be maintained by a nutritious diet

and stimulants, with ammonia and bark. Diai"rho3a

may be arrested by astringents and opium. Quinine
may be given with advantage if the temperature be
high.

In the local treatment of burns, the protection

of, and exclusion of air from the burnt surface, and
tlie prevention of decomposition, are the indications

which should guide us in the selection of dressings.

During the dressing.s, especially the first, the body
should be exposed as little as possible, one portion

being uncovered and dressed before the clothes or

dressings are removed from another portion. The
necessity of frequent change may be avoided by using

antiseptic and absorbent materials, which seldom need
renewal

; and in severe cases the pain and exjjosure
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attending redressing may be much mitigated by
allowing the dressin2;s to soak ofl' in a bath.

A convenient and sootliing mode of treatment of

burns of tlie tirst degree consists in dredguig over the

surface a tliick hwer of flour or starch, and, if tlie burn
be extensive, enveloping the part in cotton wool. Lint

soaked in Goulard water, or a preparation known as

Carron oil, consisting of equal parts of linseed oil and
lime-water, may be used with advantage if the heat

and burning pain are severe.

The blisters formed in burns of tlie second degree

should be punctured (the fluid being allowed to drain

away) and the epidermis carefully preserved. Flour

or Carron oil may then be applied in the man-
ner described above, and the part enveloped in

cotton wool, and bandaged. Latei-, oxide of zinc oint-

ment may, if necessary, be applied.

After biu-ns of the third and higher grades, which
are followed by the separation of a slough and suppur-

ation, a non-irritating antiseptic dressing is, in oi'der

to prevent decomposition, the chief requisite. If the

burn be extensive, carbolic acid and iodoform, owing
to tlie serious efl'ects produced by their absorption,

are unsuitable ; and the harmless but efficacious anti-

septics, boracic acid, salicylic acid, and eucalyptus,

must be resorted to. Lint which has been soaked in a
saturated solution of boracic acid, surrounded by
'salicylic wool,' is, perhaps, the most convenient
dressing ; boracic ointment, or eucalyptus oil in olive

oil, may also be used. Tlie direct application to tlie

burnt surface of cotton wool or of gauze soaked in some
antiseptic cannot be recomiuend(!d, owing to the diffi-

culty and pain attending their removal. Iodoform
may b(! s[)rinkled over the s;irface if signs of dccom-
j)Osition ajipijar, Billi-oth speaks in terms of high
prais(\ of the method of treating extensive burns
by the continuous immersion of the patient iu a warm
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bath until the sloughs have sej^arated. This may be

accomplished by means of an arrangement of a bed
slung in a bath designed by Hebra.

After the separation of the sloughs and the forma-

tion of granulations the treatment resolves itself into

that of an ordinary ulcer of the integuments, but due
precautions against decomposition of the profuse dis-

charge must still be maintained. An ointment of

boracic acid or oxide of zinc will now promote healing.

Exuberant granulations should be checked by the

application of a lotion of sulphate of zinc or the solid

niti'ate of silver. Contraction of the wound and the

rej^ression of exuberant granulations are materially

assisted by strapping judiciously applied. When the

granulations are in a healthy condition, skin grafts, or

larger patches of skin, should be applied, and the wound
covered Avith oiled silk or ' protective.' Sponge
grafting, which consists in laying an exceedingly thin

slice of sponge over the wound, was introduced and
advocated by Professor Hamilton, as a means of pro-

moting healing and preventing contraction after deep

and extensive burns. The utility of the proceeding is

very questionable, for although, as originally asserted,

the interstices of the sponge become filled, and the

layer is finally covered with granulations, yet, in

those cases which I have had the opportunity of %vatcli-

ing, the sponge did not become absorbed, and no union

took place until its particles Avere removed or cast off.

In fact, healing was simply delayed thereby.

In the healing of burns of tlie fourth and of higher

degrees, particularly those affecting certain regions,

precautions must be taken against the occurrence of

contraction. Among the sad and hideous deformities

too frequently seen as the result of contraction may
be mentioned the drawing of the head down upon the

chest or shoulder, eversion of the lids and lower lip,

binding of the arm to the side, flexion of the elbow and
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knee, defoi'mities of the hands and feet witli webbing,

or distortion of the digits. Hence it is in deep bums
of these localities that special precautions are neces-

sary both duriug and after healing, for contraction

continues at least a year after cicatrisation is com-

pleted. In the case of burns involving the flexures of

joints, the limb may be kept straight by splints.

Tension may be kept up by strapping, elastic bands, or

other mechanical contrivances ; and the same means
are applicable after contraction has commenced.
Adhesion of scars to deeper structures may be pre-

vented by daily friction with oil, and massage is also

of use in arresting the further progress of contraction.

The scar tissue sometimes becomes overgrown and
forms firm, raised, pinkish nodules, with claw-like

processes projecting from their sides, a condition known
as false keloid.

The plastic opei-ations appi-opiiate to the various

deformities arising from contraction will be detailed

in another chapter.

Amputation of limbs or parts of limbs may, under

certain circumstances, be necessary. It may be ad-

visable, if the patient be sinking from the exhausting

discharge from an extensive burn of an extremity, or

if, in the progress of tlie case, it becomes evident that

the destruction is so extensive as to render the limb

useless. It may be unavoidable at first, owing to the

depth to which the parts have been destroyed, or may
subsequently be called for by the opening of a large

joint from sloughing.

Sunstroke.—This term is applied to the peculiar

and often fatal train of symptoms sometimes produced

by exposure to a powerful sun. Sunstroke, except in

its mildest form, is scarcely known in England, but
English military surgeons have a large experience of

it among troops marching in tight-fitting and heavy
clothes and accoutrements under the bui'ning rays of
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an Indian or tropical sun. Fatigue, exhaustion and
deficiency of water are important predisposing causes.

!§yniptoins.—These, in the slighter cases, are

intense headache, vertigo, a sense of exhaustion and
faintness, and, perhaps, delirium or insensibility.

There is thirst, and the skin is hot and dry.

Severe cases have been divided into three types :

the cardiac, cerebrospinal, and the mixed.

In the first the patient is suddenly struck down
with syncope, which, not infrequently, is rapidly

fatal.

In the second, with or without premonitory

symptoms, the patient becomes comatose. The re-

spiration is rapid and noisy ; the pulse rapid,

irregular, feeble, with tumultuous action of the

heart ; and there is usually hyperpyrexia. Spasms of

groups of muscles or convulsions are often obsei'ved.

Death may take place in a few hours, or the

symptoms may be piolonged and the case terminate

in recovery ; but in the latter event relapses are

common.
In the mixed variety the symptoms are a combina-

tion of those of the first and second.

Congestion of the brain was considered as the

chief cause, but latterly it has been stated that

anaemia of that organ exists.

Treatment.—Cold to the head and spine, applied

by means of ice bags or Leiter's coils, or cold

douches, with purgatives, are the remedies generally

recommended. Drink may be given freely. If syn-

cope be a prominent symptom, alcohol, medical stimu-

lants, and warmth to the surface are the measures to

be employed.
l.ig'litiiiiig' stroke.—A person exposed to thefuU

force of the electric current is usually killed on the spot.

It is not, however, with such cases, Ijut with injuries by
lightning short of a fatal result, that we have to deal.
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The effects of lightning are local and general, and
the severity of each bears no relation to the other. The
chief local injuries are bui'ns, varying from slight burns

of the first degree to deep wounds, and, though rarely,

mutilations of limbs or of other parts, and fractures of

the skull. Small perforated wounds with charred

edges are occasionally produced on the legs or soles

of the feet, where the current has passed from the

body. Curious arborescent zigzag lines on the skin

sometimes mark its course. The clothes are usually

torn at the point at which the current enters ; and in a

remarkable case recorded by Mr. Wilks^* they were
almost completely torn off, and much rent. The per-

son is rendered at once insensible, and on recovering

consciousness after a short or often considerable time,

finds that he is sufferitig with some distui'bance of the

special senses, as blindness, deafness, loss of taste or

smell, or with paralysis and insensibility of some part

of the body, the lower extremities being moi-e com-
monly affected. Sometimes there is cerebral disturb-

ance. The paralysis usually passes oft' gradually, and
sensibility returns ; even lesions of .special senses may
be recovered from.

In fatal cases the rigor mortis is extreme ; and the
blood generally, but not invariably, remains fluid.

The treatment consists in maintaining vitality by
warmth to the surface, stimulants, and artificial

respiration. Bums should be treated in the usual

manner.

* Sec. Tr.ms. Clin. Soc, vol. xiii., 1880. The clothes are
pre.served in the muaeum of the Royal College of Surgeons.
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XVII. TRAUMATIC DELIRIUM.
FuEDERic S. Eve.

Two distinct forms of delii'ium, liable to follow an
injury, operation, or inflammatory disorder, have
been described as the alcoholic or traumatic delirium

tremens, and the inflammatory.

To these a third form, of i-are but undoubted oc-

currence, will be mentioned under the name of

nervous traumatic delirium.

Dclirmni tremens.—An injury in those long

addicted to the abuse of alcohol (especially in the

form of ardent spirits) is often followed by an attack

of delirium tremens, which, in its symptoms and course,

differs in no way from the disease induced sponta-

neously, except in so far as it may be modified by the

injury itself. Among other predisposing causes, which
accentuate the effect of the injury in bringing about the

attacks, may be added poverty and abstinence from
food, and mental anxiety.

Simple, and, in a greater degree, compound frac-

tures, and the low forms of erysipelatous inflamma-

tion so common in drunkards, are the usual exciting

causes of this form of traumatic delirium.

Symptoms.—The earlier symptoms appear ^yitllin

the first two days after an injury, but sometimes on

the third or fourth days. Restlessness, excitability,

and insomnia soon give place to delirium of a sus-

picious or busy character. The patient is haunted by

the api)arition of goblins, snakes, or vermin, or lives

in dread of the intentions of his attendants ; his

muttered suspicions or loud cries render, in hospi-

tals, isolation necessary. An imperious command
or loud question will usually recall him to himself,
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but he immediately relapses into his former state.

The general symptoms are no less characteristic.

There is tremor of the hands and tongue. The
stomach and bowels are deranged, and the tongue

is covered with a thick creamy fur and is moist, ex-

cept when asthenia exists. The skin is clammy, and
freely perspiring. The pulse is quickened and small,

and the temperature generally, but not invariably,

slightly raised ; a sudden rise or excessive elevation

of temperature are of serious import. But of all

symptoms, insomnia is that which is of most impor-

tance, from its regularity, persistence and difhculty

of subdual.

Pathological anatomy. — Such pathological

changes as may be found in the bodies of those

dying with traumatic delirium tremens are usually the

results of chronic alcoholism
;
thickening of the men-

inges, sometimes a ' watery ' and contracted con-

dition of the brain, gastric catarrh, and cirrhosis

of the liver and kidneys. Hypostatic pneumonia
is not uncommon.

Prognosis.—It is, as a rule, not unfavourable

;

an exception must be made in the case of old

people and those much broken in health by chronic

alcoholism and indigence, in whom death takes place

with gradual exhaustion and coma.
Treatment. — The general treatment must be

regulated by a consideration of the depression of tlie

nervous .system aiid vitality, hence antiphlogistics are

conti-a-indicated. The state of the digestive organs

requiies at the commencement a moderate dose of

calomel, followed by a mixture of senna or a saline

aperient. The frequent administration of light nutri-

tious food is scarcely secondary iix importance to the
necessity of pi'ocuring sleep. To this end the best re-

sults may Ik; olitained by a combination of chloral

hydrate and bromide of potassium ; 15 grains of the
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former, and 30 grains of the latter, may be given every
two hours, until sleep is produced ; but the effect of the

chloral must be carefully watched before the drauglit

is repeated a third or fourth time. Should the in-

somnia prove unusually obstinate, Mr. Morrant Baker's*

plan of administering chloroform until insensibility is

produced, and following it by a subcutaneous injection

of morphia, admirably effects the desired results.

Opium is generally considered inferior to chloral

and bromide of potassium ; it sometimes tends to

increase the excitement, and is inadmissible if the

delirium is acute or albuminuria exists. By those

who prefer opium, the repeated hypodermic injection

of moi'phia is the most convenient foi'm of admini-

stration.

After sleep has been procured the delirium usually

subsides, and the patient will take nourishment freely.

The important and vexed question of the giving or

withholding of stimulants in delirium tremens needs

some remark. Notwithstanding tlie urgent theoretical

objections to its use as the prime cause of the disorder,

expediency, and a knowledge of the depressing effects

of its complete withdrawal, usually demand its moderate
continuance, especially in the feeble and aged. Ale or

porter, in that they contain both nourishing and
stimulating properties, are the most suitable.

Severe depression and asthenia must be met by
larger doses of stimulants, in the form of brandy, with

ammonia and bark. If the patient be violent it is

better that he should be restrained by mechanical

means than by assistants. Fractured limbs should be

put up in suitable splints, or, if practicable, in a

plaster case, and swung from a cradle
;
they should on

no account be strictly confined, the patient in his

struggles being completely insensible to jiaiu.

* See St. Bartholomew's Hospital Keports, vol. xix., p. 240 ;

1883.
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Iiiflaniiiiatory traumatic dclii-ium may be

considered somewhat analogous to the delirium of

acute pneumonia, typhus fever, and acute rheumatism.

It accompanies the febrile disturbance produced by
the absorption of septic matter from wounds, and the

symptoms associated with it are tliose of the lesser

degrees of septicemia, in other words, of septic trau-

matic fever, and the rapidly fatal forms of that disease.

The delirium is more often nocturnal, and declines

with the morning defervescence of temperature ; its

severity varies from mild wandering of the mind to

furious delirium.

Treatment must be directed to subduing fever

by attention to the wound
;
by the application of ice to

the head and the administration of antiphlogistics.

The alcoholic and inflammatory forms of delirium

are occasionally combined.

Hysterical persons and the subjects of exaltation

of the nervous system offer, though rarely, examples of

delirium without fever after slight injuries or opera-

tions. Billroth cites the case of a healthy young man,
who, after a fracture of the leg with a slight wound,
exhibited delirium without fever, having much
resemblance to delirium tremens, although there was
no history of alcoholism. Such cases may appro-
priately be classed under the heading of nervous
traumatic delirium.

0-20
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XYIII. HYSTEEIA.
FiiEnERicK Treves.

The term " hysteria " is applied to a functional dis-

order of the nervous system, to a general neurosis

that is difficult to define, but that may be described,

if pi'ominence be given to one of its primary features,

as a condition of increased irritability to jDhysical and
psychical stimuli. It is disease without a jiathological

anatomy. From the origin of the term (usrcpa, the

womb) it is only to be inferred that the disease is

much more common in women than in men, and that

it is often induced by some utei'ine or ovarian disorder.

It is probable, however, that in at least fifty per cent,

of the suljjects of hysteria these organs are perfectly

sound. Hypochondriasis in the male is very similar

to, if not identical with, hysteria in the female.

Hysteria most commonly begins between the ages of

fifteen and twenty. It may develop, howevei", at any
time during the period of active adult life, and not

infrequently breaks foi-th at the climacteric.

There is nothing distinctive about the appearance of

the hysterical woman. She may be young or old,

or plump OT thin. She may be of a ruddy and cheerful

countenance, or may be wan and sallow, and in a

constant state of flabby woe. She may be a member
of what is vaguely termed a "neurotic" family.

Some of her relatives may be the subjects of epilepsy

or insanity, or may be dipsomaniacs, or notoriously

"nervous " individuals. She may, on the other hand,

be the only individual in a family to present any
nervous plienomena.

Tlie liystcrical woman is, in a definite sense,

irritable. Stimuli act upon her nervous system with
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undue and uncertain vigour, and the eflects, more-

ovei', are apt to spread. Her emotions tend to

become exuberant, to be distorted, or at least to be
inconstant. Over all there is a weak mental control,

a lack of attempt to limit the effects of normal
stimuli ; if not a constant lack, at least an occasional

lack, a kind of mental ataxia. She is morbidly seiasi-

tive, and presents an extravagant consciousness of

self. She is oppressed by her surroundings, and
judges of circumstances by the effects they produce
upon herself. There is usually some bodily ill health

at the bottom of hysteria, often some uterine dis-

turbance, more often some ana;mia. The subjects are

usually weak, easily tired both in bram and body, and
possessed by a frame of mind that is the reverse of

self-reliant.

The symptoms of hysteria may develop suddenly
after some great gi-ief or personal calamity. More
often they appear slowly. Profound emotional dis-

turbances do not so often appear to lead to hysteria

as do petty forms of irritation that are constantly
repeated. Woiry, the continual dropping of watcn-

upon the mental stone, is a great cause of the
hysterica] state.

The symptoms of the afl'ection cannot be dealt
with in detail, and can only be briedy tabulated in

this place. The features of the hysterical " ht " are
familiar.

Sensory ilistiii-baiiccs Hypora^sthesia, in-

tolenmcc of light or of sound, intense tlislike to certain

odours and articles of food
;
neuralgia, often involving

muscles, and very commonly tlie breast and intercostal

nerves; headache, hemicrania, "clavus hystericus"
(a dedried gnawing pain about the top of the head,
near the sagittal suture, or ovei' one brow)

; abdominal
pains that may be attended by .symptoms imitating
ulcer of stomnch, peritonitis, or ovarian disease.
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Ansesthesia, as shown by sensory paralysis of certain

tracts of skin, and by hysterical blindness and deafness.

Motor disturbances, as illustrated by para-

plegia and hemiplegia, by palsy of the bladder leading

to incontinence ; of the gullet, leading to dysphagia ; of

the bowels, causing tympanitis and constipation, and
of the vocal cords producing aphonia. Muscular
tremor, muscular spasms, contracted limbs, sti-abis-

mu.s, etc., local or general convulsions. " Globus
hystericus :

" a sense as of a ball rising from the

abdomen into the throat, where it appears to become
impacted, a condition supposed to be due to peristaltic

contraction of the gullet.

Vascular disturbances, as shown by tumul-

tuous or iiTCgular action of the heart, fainting fits,

congestive headaches, flushes, extremities that may be

at one time burning and at another extremely cold
;

bloodlessness of certain parts of the surface, so that a

pin prick is not followed by bleeding ; disordered

menstruation, irregularity in the quantity of urine

excreted, etc.

The phenomena of hysteria that mostly concern

surgical practice are those by which the features of

certain diseases are reproduced. To these phenomena
the term of nem-o-mimesis has been applied. This

mimicry of disease may be very complete. The
mimicry is no doubt unconscious, if instances of

deliberate malingering be excluded, and is usually

founded upon some trifling local disturbance. Dr.

Weir Mitchell reports the case of an hysterical girl in

whom was reproduced a mimic cerebro-spinal men-

ingitis, after she had been fatigued by nursing two

patients with the actual disease. Probably her head

ached and her back ached because slie was tired out,

and upon the foundation of these natural symptoms
were soon built up the phantom malady.

Hysterical joint.—The symptoms of acute joint
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disease are mimicked ; the parts most commonly in-

volved are the hip and knee, and the manifestations

are often preceded by some triHing injury to the

limb. The joint, to take tlie knee as an example,

is very painful, is stiff, is becoming flexed, and cannot

be moved. Examination will show that the symptoms
complained of are quite out of proportion to the ])hysical

evidences of disease. The pain is " excruciating " or
" agonising," yet there is no effusion into the joint

and no swelling of the bones. The pain also varies,

and is evidently due to an exceedingly sensitive

condition of the skin. It is a surface pain and not a

deeply seated one. The painful spot is conmionly
between the femur and tibia, and if it be cautiou.sly

approached while the patient's attention is divei'ted, it

may often be pressed vigorously upon without producing

any outcry. Interarticular pressure causes no incon-

venience. If the patient's attention be absorbed, the

joint may often be moved to a considerable extent,

both actively and passively. Under chloroform all

the stiffness at once disa])pears. In time some
swelling may appear about the joint, but it will

always be in the subcutaneous tissue, and not in the

articulation. The skill will probably be cooler than
normal, but fluctuations in the surface heat are often

noticed, and depend upon local vaso-motor dis-

turbances. Thus Dr. Mitchell reports a case where
the surface temperature of an hysterical knee was
normal in the morning, but rose in the evening to 99°,

100°, or 101°. The temperature of the other or sound
knee was always noi-mal. After long-continued

disuse the muscles of the limb will waste, and the

features of the real disease bo even more closely imi-

tated.

Hysterical spine—In this condition spinal

caries may be mimicked. 'J'liore may Ik; a history of

some slight injury to tlrj .sjiiuc, or the back may be
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jiainful from muscular weakness, or thei'e may be a

triHing degree of lateral curvature. The mimic
disease is most common at the root of the neck in the

region of the vertebra prominens. Intense pain is

complained of, but it is quite superficial, and pinching
the skin causes moi'e distress than pressing the bone.

The patient will resent forcible moving of the part,

but there is no r.eal rigidity, no deformity, and no
thickening to be made out. A jar to the column will

not cause pain. In some cases there may be para-

])legia, which will present the characters of the

hysterical form of that affection.

Pliantoin luniours are produced by an abiding

spasm of a muscle or part of a muscle. By the con-

traction of the hbi'es a fairly deiined swelling may be
produced. This is most often met with in one of the

compartments of the rectus abdominis, and may be

attended by some of the abdominal symptoms that are

not uncommon in hysteria. Dr. Weir JNlitchell gives

accounts of like tumours in the calf and in the pectoral

region, These swellings can be made out to be

muscular
;
they vary in size, they are apt to disajjpear,

and entirely vanish under an anaesthetic.

Kctciitioii or incontinence of urine in the

hysterical may be recognised by the general symjjtoms
]>resented by the patient, and by an absence of any of

the physical conditions that could cause the symptom.
Treatment.—The genex-al treatment of hysteria

concerns the physician rather than the surgeon. It

will be here sufficient to say that any probable cause

for the disease should be treated, uterine troubles

relieved, and an;emia and debility dealt with by the

usual means. Drugs such as valerian and assafujtida

are of little use, but bromide of ])otash is of value

Avhen there is mucli restlessness, and when tlie patient

is distressed by the Jierve pains.

In obstinate cases no measures succeed so well as
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tliose adopted by Dr. Weir ]\] itcliell. 1. Pc-rfect

seclusion, so enforced tluit tlie putieutis removed from
all home influences, and from the attractis'e Lalo of

indiscreetly sympatlietic friends. 2. Perfect rest both

of brain and body. 3, Such moral influences as may
iiiduce the patient to recognise the true nature of her

ailment, and to aid treatment by rightly exercising

again a long dormant or perverted will. 4. Passive

exercise in the form of massage, or " muscle knead-

ing." This " shampooing " of affected parts should

be conducted for thirty to sixty minutes daily, and, as

Dr. Mitchell expresses it, acts as an admirable " me-
chanical tonic." The inducent current may also be used

for the same ends. In some cases of hysterical joint

an immediate cure has followed a rough and sudden
flexing of the sti3"ened limb or the application of so

strong an electrical current as to cause the patient to

exert all her powers to prevent a threatened renewal

of the treatment.
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XIX. SCROFULA AND TUBERCULOSIS.

Frederic S. Eve.

Recent advances in our knowledge of the pathology
of tubercle have widely modified our views regarding

the relation of the morbid conditions formerly distin-

guished as scrofula and tuberculosis.

Scrofula and tuberculosis.—The term scrofula

was applied to certain inflammatory processes aftecting

the lymphatic glands, skin, mucous membranes,
testes, bones, and joints, and occurring almost ex-

clusively in children and young adults ; charac-

terised by a tendency to spread by local extension,

and prone to caseous degeneration. These affections

were looked upon as the manifestations of the

scrofulous or strumous diathesis, which was defined as

a liability to the occurrence of chronic inflammations

from the slightest exciting causes, and marked by
rapid cell proliferation with defective power of organi-

sation.

The term tuberculosis was limited to the grey
granulations and caseous nodules affecting the lungs

and viscera and the serous membranes.
The scrofulous diathesis, it was admitted, was often

inherited from tuberculous parents and was accom-

panied by a tendency to tuberculosis. Further,

miliary tuberculosis was referred by pathologists to the

local and general dissemination of caseous material,

the product of scrofulous inflammation. Such, in

brief, were the commonly accepted views regarding

the relations of scrofula and tuberculosis, until the

logical deductions of Cohnheim, soon supported by the

discovery of a specific bacillus by Koch, led to the

acceptation that they are pathologically identical j that
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Loth are manifestations of "a chronic and infectious

parasitic disease, whicli is produced by a tangible

organic contagium."

The evidence of their identity was accumulative
;

it began with the demonstration of structures considered

characteristic of tubfercle in scrofulous glands and
other scrofulous afTections ; it was rendered almost

conclusive by experiments showing that sci'ofulous pro-

ducts inoculated on animals produced tuberculosis ; it

was proved by the discovery that the tubercle bacillus is

present in scrofulous afiections, and that pure cultiva-

tions obtained from them do not difl'er in their effects

from those derived from true tubercle.

Anatomy.

—

Tubercle may be regarded as the pro-

duct of an irritative inflammation. In its mo.st charac-

teristic form it appears as semitransparent grey

granulations or nodules, which are called miliary from
their resemblance to millet seeds. Recent miliary

tubercles are made up microscopically of a few or many
submiliary nodules or rounded aggregations of cells

lying in a reticulum. The cells may be, somewhat
arbitrarily, divided into three zones : the centre is

composed of one or more large masses of granular

protoplasm with many nuclei, known as giant cells
;

the middle zone chiefly of finely granular epithelial-

like cells, and of smaller cells resembling lymph
corpuscles and on that account called lymphoid

;

these constitute also the outer zone, and are

gradually diffused among the surrounding tissues.

From the giant cells delicate processes pass off, and
are continuous witli the homogeneous reticulum which
permeates the whole tubercle. Absolute non-vascu-

larity is a characteristic of all tubercles ; in conse-

quence of defective nutrition their centres undergo
n)olecular disintegration, and by degrees the tubercle

is converted into a yellowish material, having the ap-

pearance and consistence of cheese j a pi'ocess described
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as caseation. The caseous material liquefies and
undergoes sujDpuration and ulceration, or it becomes
dried up, shrunken, encapsuled, and ultimately infil-

trated with calcareous matter. The cellular elements

may be I'eplaced by fibrous tissue, and the ' fibroid

'

tubercle results.

Disease of the lymphatic glands has long been
considered patliognomonic of scrofula, and has come
to be considered naturally under that heading. Ac-
cording to the observations of Ti'eves, * the disease

begins near the centre of the gland. The commence-
ment of the tubercular process, at first, can only be
recognised as patches where the lymph cells are thickly

aggregated
;
large " epithelioid " cells soon make their

appearance, the reticulum of the gland becomes closer

and coai'ser, the trabeculse infiltrated with leucocytes,

and the process is completed. J. Arnold,t who ex-

amined ninety specimens, states that giant cells ai-e

seldom observed ; but some scrofulous glands present

tubercle in its most typical form. The primary
nodules become merged into larger masses, and the

anatomical features of the gland are lost. Caseation

and sujjjDuration soon follow, or, in chrouic cases, the

jjroper substance of the gland becomes converted

into fibrous tissue.

Koch, and subsequent observers, have demon-
strated rod-like, non-motile bacilli in all forms of

tuberculous and scrofulous disease. The bacilli mea-

sure in length one quarter to half the diameter of a

red blood corpuscle
j
they are smooth or beaded, and

some contain bright oval spores. In their reaction to

reagents they differ from all bacilli except those of

leprosy. They are most abundant in recent tubercles,

* See his essay on .scrofula, to which I nm considerably in-

tlolitcd : "System of Surgery," vol. i., p. 22G ; ed. by Hohnes
and Hulke; 1SS3.

t CJent. f. i^Iod. Wissenschaft, p. 8G ; 1883.
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and chiefly occupy the giant cells, but are scanty or

absent in old caseous and fibrous nodules. This fact

renders their absence, on microscopic examination, of

doubtful diagnostic value in some surgical diseases.*

The bacilli, separated from all extraneous matter

by cultivation through several generations, invariably

produce tuberculosis in animals into which they are

introduced by inoculation ; and the result is the .samef

whether the bacilli be originally obtained from tuber-

culous or scrofulous material. That the characteristic

bacilli are the active agent in all forms of tuberculous

and scrofulous disease may, therefore, be considered

experimentally proven ; and their presence explains

the infective property of tuberculous material long

since discovered by Villemin and others.

The pathological anatomy of scrofula and tuber-

culosis is identical, their etiology is .similar, they may be
combined in the same individual, and either one may
give rise to the other, but clinically there is the widest

difierence between, for examjjle, tlie I'apidly fatal course

of miliary tuberculosis and the slow, chronic course of

scrofulous gland disease. This is the only justification

for the retention of the confusing term scrofula. The
difierence pi'obably depends, in great measure, on the
organ or structure, the soil in which the disease is

implanted, and partly, perhaps, on modifications of the
seed or mcderies morbii ; age is considered by Billroth

to be the most important factor in constituting their

clinical dissimilarity. Altliough in scrofula locali-

sation is the rule, yet generalisaliou is sufiiciently

* In pus taken from jn csvimably tuberculous abscesses connected
witli 1)0110.1, joints, lyiiijihiitic glands, and soft jiaits, Scblcgtendal
found bacilli in soventcen but none in twenty-tbroc cases ; in
tistul.-e and ulcerations tlie results were positive in nine and nega-
tive in fifty-onc cases.

fThe material from scrofulous glands would appear, however,
to be sligbtly less virulent than tubercular matter, (i'ee Nelaton

;

Cent. f. Cbirurgie, p. 1, ISbO.)
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frequent to be a serious consideration. * Oji the other

hand, many cases of external tubercle, or so-called

scrofula, are secondary to pulmonary disease
;
Konigt

states that only twenty per cent, of his cases of bone
disease were primary, the remainder being secondary
to phthisis. Di0'erent scrofulous manifestations are

rarely combined in the same individual, but various

parts may be attacked consecutively, the disease in

one organ or tissue subsiding as that in another pro-

gresses.

Predisposing^ causes and Iieretlify.— A
favourable soil, that is, a condition of the tissues

conducive to the development of tubercle, may be in-

herited, or maybe acquired by mal-hygienic conditions,

producing defective nutrition
;
again, these conditions

may intensify an inherited predisposition, the two
iiifliiences relatively varying in degree in different

cases. The influence of heredity may in great part, but

not entirely, be explained by the transmission of a ten-

dency to catarrh, and of certain structural j^eculiarities,

as a flat chest in the phthisical. It is, however, the

peculiarity of the soil which is transmitted, not the

seed as in congenital syphilis
;
although instances of

direct transmission of tubercle from mother to foetus

have undoubtedly occurred. Some children of tuber-

culous parents may show manifestations of scrofula,

others of tuberculoses.

Exciting- causes.— Chief among these are

chronic inflammation and injury. Chronic inflamma-

tion of mucous membranes rich in lymphatic structures,

as the pharynx, bronchi, and intestines, offer excep-

tionably favourable conditions for the development of

scrofula and tuberculosis. Tliis fact is especially

evideiat in the case of scrofulous gland disease, the

*Six out of eighty-seven cases of scrofiiloiis disease of bones and
joints tr.aced by Kiener, died with tubcrciilo.sis.

f "Die Tuberculose der Knocken u. Gelcnkoe." Berlin, 18S4.
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origin of which may nearly always be traced to a

pharyngitis, often with enlarged tonsils, or to ophthal-

mia, otitis, periodontitis, or eczema capitis.* Injury

plays an important part as an exciting cause of tuber-

culous bone and joint diseases ; a slight blow or sprain

of a joint is sufficient to
,
induce the disease in those

strongly predisposed. Schiiller succeeded, by blows
on the part, in exciting tuberculous joint disease in

animals which had been caused to inhale tubercular

matter.

Age.—Scrofula is a disease of early life, the

period from three to fifteen years being that in which
the disease is commonest. Cases of late scrofula,

oftener of the bones and genito-urinary organs, occur

between twenty and thirty. Old age is not exempt,

for in individuals of sixty to eighty scrofulous affections

are seen, which neither in their seat nor general

chai-acters differ from the same disease in early life.

Pliysiogiiomy.—Much stress was formerly laid

on the physiognomy of scrofula and tuberculosis. The
characters on which stress was laid were chiefly those of

delicate health ; and many of the most marked features,

as the thick upper lip, ophthalmia, and eczema are the

direct results and not exciting causes of the disease.

The chief types of this physiognomy have been desig-

nated from the temperament of the individuals, as the

sanguine and the phlegmatic or lymphatic. Those of

the sanguine type are described as being slim, well

made, witli oval faces, regular features, thin skins, and
fine hair, which is often light. This type is considered

especially prone to the affections described as tuber-

culous. The phlegmatic type offers a complete contrast

to the foregoing. The subjects of it arc squat, thick-

set, with square plain faces, expanded ala) nasi, coarse

skins, muddy complexions, and coarse, dark hair. They

* See an analysis of cases byOarr6; Deutsche Zeitschrift f. Chir.,
hd. xix.. hft. 6, s. .529.
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present the most typical manifestations of scrofula.

A. cross or variety intermediate between these types

may be recognised, and is designated " pretty struma "

from the chai'acter of the features.

Clinical inaiiifcstations.—The clinical mani-

festations of scrofula, with the excejDtioii of the

glandular enlargements and some others more espe-

cially considered pathognomonic, can only be men-
tioned here, a full description being relegated to the

chapters on the diseases of the particular organs

involved. Many affect the skin and mucous mem-
branes. Some, as lupus and gummata, are from their

origin tuberculous; while others, as eczema, ophthalmia,

and many affections of mucous membranes, in the light

of modern pathology, may be considered as, in their

initial stages, simple chronic inflammations in unhealthy

subjects, oil which the essential element of tuberculous

disea.se becomes directly engrafted. Eczema is exceed-

ingly common in strumous children ; it is of the moist

form, sometimes pustular, and affects generally the

scalp, ears, and the skin around the nostrils. Tinea tarsi,

granular lids, and phlyctenular ophthalmia are fre-

quently associated with it. True lupus is by most
authorities * regarded as essentially tubercular ; and
Hebra has described a lichen peculiar to scrofula.

The scrofulousgumniata occur as flattened indurated

masses, which, according to Benier, either occupy tlie

substance of the skin, or lie beneath the superficial

fascia. They sometimes soften in the centre, and

discharge broken-down caseous matter through an

ulcerated opening in the skin
;
and, in other instances,

they rapidly enlarge and become the seat of a cold

abscess.

The frequency of affections of mucous membranes
has already been dwelt upon, among the most common
being eczema, phaiyngitis, otitis media, and a

* Dr. Kleiu lias raised doubts on this j)oint.
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catarrhal coiulition of the intestinal mucous membrane,
with which is associated a peculiar foi-m of dyspepsia.

The pharyngitis is marked by the formation of

numerous pale granulations on the mucous membrane
from hypertrophy of the lymphatic follicles

;
enlarge-

ment of the tonsils is also common. Tubercular affec- 1

tions, strictly so-called, also occur as ulcerations of the

tongue, larynx, and anus. Afl'ections of bone chiefly

take the form of caries ; sometimes of gummata beneath
the periosteum. Cancellous bone is especially prone
to the disease, and, in consequence, the bones of the

carpus and tarsus, the articular ends of long bones,

and the bodies of the vertebrae are most often

attacked.

In the joints the disease either involves the synovial

membrane, leading to so-called ' white swelling,' or

pulpy degeneration, or its stress falls on the articular

ends of the bones. The sheatlis of tendons are

occasionally affected, jorimarily or by extension from
bone or joint disease. Mention must also be made of

tubercidous disease of the joints, urinary tract, testes,

and of tlie rare instances of tuberculosis of the

mammary gland, prostate, uteru.s, and Fallopian tubes.

Dactylitis.—A peculiar disease of the digits

known as strumous dactylitis is common in young
children. It affects the phalanges, chiefly of the
fingers, and gives rise to a tmnid, slenderly flask-shaped

swelling, with a cold, purple, or livid condition of the

skin, which later becomes perforated by sinuses. The
disease begins in the centre of the bone and leads to

its disintegration.

Sc 1-0 fill oils gland disease.—The etiology of

this affection lias already Iteen considered ; its clinical

characters must now engage our attention. The cer-

vical glands are almost exclusively affected, the disease

being rare in the axillary and inguinal glands. Tlie

glands in the submaxillary region, at the angle of tlie
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jaw, and in the posterior triangle are by preference

involved. They are usually of moderate size, and may
be felt as numerous, somewhat firm, movable swellings

on one, or more often on both sides of the neck.

Sometimes two or three glands attain a large size, even
an inch or more in diameter. In rare instances large

conglomerate masses of glands are formed, but these

are never completely fused, as in lymphadenoma.

idcer is formed. The character of the cicatrices left

after healing is peculiar
;
they are depressed, adherent

to the deeper structures, and often fringed by papilla

of skin, or traversed by ridges and bands. Resolution

without suppui'ation also occurs by drying up and
mummification of the caseous matter. In the most
chronic cases the glands remain for years as firm,

indolent nodules.

On section they present a smooth, pale or

pinkish, fleshy surface, varied by patches of caseous

material and small collections of pus. In chronic cases

the section is pale, firm, and fibrous ; the capsule is

much thickened, and may undergo calcification.

Pi'ogfiiosis of scvofiila.—Each case must be

Fig. 7.—Severe Scrofulous
Gland Disease.

Suppuration is a common
event. A gland softens,

the skin over it becomes
reddened and thinned, the

abscess bursts and gives

exit to thin curdy pus

;

occasionally an abscess

forms in the tissue around
a gland. The abscess cavity

may close tardily, but it

frequently gives rise to

an obstinate sinus with

purple undermined edges

;

or by further destruc-

tion of skin a strumous
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considered with reference to the seat and extent of the

disease, tlie constitutional condition of the patient, and
especially the presence or absence of symptoms of

plithisis, wliich is little to be appi'ehended after gland

ilisease, but is frequently associated with bone disease.

Miliary tuberculosis is not an uncommon sequela of hip

joint disease.

Treatment.

—

general or constituiionnl Ireat-

meiit consists in the adoption of measures calculated

to improve the general nutrition of the patient, and
the administration of alteratives and tonics. A light

nourishing diet, not too full, and moderate exercise

should be enjoined. Ventilation should not be

neglected. Those resident in towns Avill be benehted
by change to the country or seaside. Cod-liver oil is

a valuable addition to the diet, but, to be of use, it

must be taken in i^^creasing dose.s, and for a lengthened

period. If dyspepsia exist, an occasional dose of soda

and rhubarb, or of mercury with chalk should be

prescribed. Iodide of potassium may be indicated,

with a view to the absorption of chronic thickenings

and hypertrophies. Of all medicines the syrup of the

iodide of iron is deservedly that in most general use.

The saccharated carbonate is, however, preferable for

young children. In the treatment of enlarged glands,

sulphide of calcium is stated to be of value. Buchner
has strongly advocated the employment of arsenic

;

and, in cases of recent and rapid enlargement, inde-

jjendent observation has convinced me of its utility.

Local treatment of scrujulous glands.-—At the

outset any source of p(!ripli(!ral irritation must be
.sought for and remedied. Eidarged tonsils should be

at once removed.

The local treatment comprises the application of

aUsorbents and counter-irritants, and the employment
of operative measnres. The iodide of load ointment
shoidd be rubbed, for some minutes every nigiit and

p— 2J
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moiHiihg, into the skin over 'the affected glands.

^Jua'Cture of iodine, being- more irritating, is only applic-

able' to e'xtreinel'ydironic enlargements. It is advis-

able to open abscesses early, either by a puncture or

the thermo-cautery.

Our knowledge of the nature of scrofulous disease,

and the clinical fact that it tends to spread by local

extension from gland to gland, clearly indicates the

necessity of eradicating the diseased tissue. This

may be accomplished in suitable cases by scooping,

igni-puncture, and by excision of the glands. The
hi'st named method is applicable to glands which have
softened or suppurated, and to sinuses and ulcers

;

it merely consists in the removal of the diseased tissue

with a Volkmann's spoon. As an after-treatment, the

insufflation of iodoform is of great value. This di'ug

is credited with a specific influence in checking the

formation of tuberculous tissue. Treves employs igni-

puncture with considerable success ; he considers it

applicable to almost any glands which have attained

the size of a walnut, and to cases in which there are

large adherent masses of glands. It is carried out as

follows : a fine point of the thermo-cautery " is

thrust through the skin into the substance of the

gland, and is passed in several directions through the

gland tissue before it is withdrawn." The more radical

operation of excision is by most Englisii surgeons only

resorted to in selected cases, in which there are two or

three much enlarged movable glands near the surface,

and in very chronic circumscribed enlargements whicli

have resisted other methods of treatment. The obser-

vations of Garre, based on foi-ty cases, show that the

results of excision, as regards the return of the disease,

are favourable.

In cases of extensive sinuses about the neck, much
good may be obtained from ke(>ping the parts at rest by
means of Treves' neck splint, or a Say re's jury-mast.
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XX. RICKETS.

FiiEDERic S. Eve.

Rickets is a disease of development, chiefly cliarac-

terised by softening and bending of the bones from
defective organisation, the result of a peculiar form of

malnutrition.

The age of its occurrence, as might be anticipated,

corresponds to the period when the nutritive organs

are most easily deranged, and the osseous system is in

active growth, namely, in infancy and early childhood.

The great majority of cases of rickets are brought for

treatment between the ages of ten months and two
and a half years ;* in rare instances the disease mani-
fests itself before the sixth month.

So-called /cetal rickets is allied to cretinism, and
has nothing in common with true rickets.

Examples of latp, rickets are met with from the

seventh to the tenth year ; some such casesf are, how-
ever, more nearly related to mollities ossium than to

rickets. Certain deformities (commonly appearing
at puberty, and before the development of the
osseous system is completed), as flat foot, gemi
valgum and varum, and lateral curvature of the

spine, may probably, in some instances, be referred

to changes representing a slight grade of rickets.

Mr. Clement LucasJ has shown that, not unfrequently,

slight albuminuria co-exists in these cases.

Symptoms.—Bending of the bones is often the

* See " Diseases of Cliildicn," by X)r. Gooilhai fc, for tables by
Drs. Gcc and Goorlhart.

t Sep spGcimcns in the Museum of Royal College of Surgeons,
Nos. 07!» an.l .S87!).

t Lniwct, June 'Jtli, 1883.
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first symptom by which attention is drawn to the

disease, but in many, especially in acute cases, pro-

dromata appear. The child sweats excessively over

the head and neck ; he is restless and throws off the

bed clothes at night; his limbs, and even the muscles,

are tender, so that he cries on being handled. His
abdomen becomes large and tumid, and he is subject

to digestive disturbances.

The osseous lesions are soon manifest. The ends

of the long bones are the seat of a rounded enlarge-

ment, more apparent in those which are subcutaneous,

as the lower ends of the radius and of the tibia

and fibula. A similar enlargement of the costo-

chondral junctions gives rise to the " beaded ribs " or

" rickety rosary." The child lies passive, or, if it have
begun to walk, it is " taken oft" its feet." The head

assumes a peculiar and characteristic form. In con-

trast to the small face it appears enlarged, its posterior

segment is expanded, its antero-posteiior diameter

elongated, and the frontal and parietal eminences are

unduly prominent. The fontanelles remain long un-

closed and bulging. Small areas are sometimes

observed over the posterior segment of the skull,

where the bone is so thinned that it yields with a

crackling sensation to pi'essure of the finger. This

condition, known as cranio-tabes, was formerly as-

cribed exclusively to rickets, but recent observations*

have shown that it is, in the larger percentage of cases,

associated with congenital syphilis.

Dentition is delayed, and the teeth are ill-formed

and prone to decay.

The spine yields to the superimposed weight, and

assumes a uniform antero-posterior curve, with the

convexity backwards, and called the kyphotic curve.

The thorax presents the deforuiity known as

* See the papers by Drs. Lees and Barlow ; Trans. Path. Soc,

vol. x.\.\ii., p. 323.
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pigeon-breast; and the limbs become curved in a

manner which may be more conveniently described

farther on.

Jenner showed that the lymphatic glands are

always slightly enlarged ; but enlargement of the liver

and spleen is considered b)'' later observers to be

exceptional.

Complications. — Rickety children are liable to

certain nervous aflections, as laryngismus stridulus,

convulsions, and tetany. Bronchitis is a common
and most serious complication, owing to the yielding

nature of the thoracic walls.

Pathological anatomy.—The changes in the

form of the skull have already been alluded to. In
the early stage of rickets the membrane bones are

thin, light, porous in texture, and cranio-tabes may be

present in the occipital and posterior portion of the

parietal bones. In the later stages the sutures are

often obliterated, and the. skull becomes thickened.

The pigeon-breast deformity consists in a projec-

tion forwards of the sternum in a keel-like form. The
dorsal surface of the thorax is flattened ; tlie ribs at

a point just beyond the angles are bent sharply

towards the middle line ; and external to the costo-

chondral junctions there is a recession of the chest

wall giving rise to a vertical groove, which extends
along the front of the chest as low as the ninth and
tenth ribs. A little below the level of the nipple line

there is the appearance of a transverse consti-iction of

the thorax, due to falling in of its walls above the parts

where they expand to accommorlate the liver and
spleen. The form of the rickety thorax may be
explained by the inability of the softened ribs to

overcome during inspiration the elasticity of the lung
and the atmospheric pressure ; the latter cause is

brought into play wlien the capacity of the lung is

diminished by collapse from plugging of the smaller
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bronchial tubes with mucus.* The typical rickety-

pelvis is flattened antero-posteriorly and its outlet is

contracted by bending inwards of the tuber ischia.

But it may, in cases of extreme softening of the

bones, assume the cordiform or beaked shape, con-

sidered characteristic of mollities ossium. Various
distortions and curvatures of the long bones occur,

their direction being determined by the lines along

which weight is ti'ansmitted, by the weight of depen-

dent parts, and by position. These factors produce
diflferent results, varying as regards the position most
commonly assumed by the child, whether the recum-
bent or sitting ; and on the circumstance of its ability

to walk or crawl. Muscular action may exaggerate a

curve when formed, but is not competent to induce it.

The noi-mal curves of the clavicle are exaggerated.

The humerus presents an angular curve outwards,

just below the insertion of the deltoid, and is bent
forwards at its lower end. The radius and ulna are

curved outwards, that is, towards the radial side. The
femora are curved forwards and slightly outwards.

The bones of the leg offer a greater variation in the

direction of the curves than any others. The com-
monest deformity consists in a bending of the tibia

and fibula forwards and inwards ; as this condition is

usually associated with beiiding of the femur outwards,

the bones of the right limb often assume an S-like curve,

while the curves are necessarily reversed on the left side.

Frequently the leg is bent forwards and outwards,

especially when there is a general bending outwards of

the whole limb, or bandy-leg. More rarely a sharp

bend, more or less directly forwards, in the lower half

of the tibia is observed. In old cases the tibia and
fibula are widened and flattened from side to side.

* For a full exiilanation of the mechanism of the production
of the rickety tliorax the student may refer to Sir Wm. Jenner's

Lectures on Rickets ; Medical Times and Gazette, p. 262 ; 1800.



Pathology of Rickets. 231

The widening is due in great part to the formation of

a ridge or buttress of bone along the concavity of the

curve (constituting a chord of the arc described), and
is more conspicuous after the cure of the disease, and
in curvatures of a high grade ; a similar ridge is

observed in other bones, notably along the linea aspera

of the femur. It materially adds to the strength of

the bones.

Other changes may be observed which can only be
mentioned here : the articular surfaces are flattened

and the neck of the femur yields. Later, deformities

of the knee and foot occur, which will be described in

the article on Orthoptedic Surgery. Fractures from
slight violence, and the spontaneous giving way of

bones, usually of the ribs or of the bones of the lower

extremities, are not uncommon in severe cases. They
are often incomplete and unite without delay.

At first the long bones are soft, may even admit
of being cut with a knife, and the compact tissue is thin.

After cure has taken place by deposition of lime salts,

their walls become thickened, and the osseous tissue

dense even to induration. Dwarling may result from
premature union of the epiphyses.

It is at the epiphysial lines that the most
characteristic changes of rickets are situated. The
.semitransparent layer of ' intermediary ' or prolifera-

ting cartilage between the diaphyses and epiphyses
is increased from the normal thickness of one or

one-and-half millimetres to four, six, or more. The
limit between it and the developing bone at the
e.xtromity of the diaphysis is ti-ansformed from a per-

fectly well-dchned and even line to a boundary broken
by tiie jutting out of irregular masses of cartilage. The
layer of developing bone or ' ossiform layer ' is soft, red,

vascular, spongy, and contains a few irregular bono
trabeculae, and islets of cartilage, perhaj)s calcified,

which may be observed far up in the shaft. Of this
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bird's-eye view the miscroscope gives a more striking

picture ; it shows that the cartilage cells of the inter-

mediary layer are enlarged, and in place of the arrange-

ment in vertical columns tlioy are collected in masses or

clumps ; that the delicate vertical bands of calcified carti-

lage connecting the intermediary with the ossiform

layers, and on which the young bone is lirst deposited,

are scanty or absent
;
and, finally, that the irregular and

scattered trabeculse in the layer of developing bone are

lined with a broad, almost homogeneous, non-laminated

substance, containing small elongated nuclei. It has

been pointed out by Pommer, and I had myself observed

the fact, that this substance repi'esents uncalcified

bone matrix. The medullary spaces are large, and the

medulla is vascular and cellulai", but may be trans-

formed into a finely fibrillated substance containing

elongated and stellate cells. It may be readily ascer-

tained by microscopic examination that the apparent

enlargement of the epiphyses, contraiy to the general

opinion, is chietiy due to a bulging outwards of the

walls of the bone at the level of the intermediary

cartilage and above the epij^hysis itself

Changes, analogous to those above described, are

observable in the intraniembranous forms of ossifica-

tion. The deep layer of the periosteum is mucli thick-

ened by a layer of fibrillar material, into which a few
incompletely calcified trabecule of bone project.

From this brief description of the histology of

rickets it will be evident that the essential feature of

the osseous changes consists in the defective deposition

of lime salts in the newly formed bone-matrix, together

with an irregularity, and, perhaps, an acceleration of the

processes of osseous formation.

This conclusion is supported by the chemical ex-

amination of rickety bone, which shows 33 to 52 per
cent, of earthy salts, against 63 to 65 in normal bone.

Pommer asserts that the absorption of previously
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formed bone does not exceed that which is usual and

normal in the bones during childhood.

In explaining the results of rickets it is of im-

portance to bear in mind tliat the continued, although

not abnormally, accelerated absorption of bone around

the medullary canal, if not compensated for by the

formation of hrm bone beneath the periosteum, must
ultimately result in the complete loss of the stability

of the bone.

As regards the visceral lesions, it is maintained by
competent observers that the 'glue-like change' in

the liver and spleen is due to increase of the connec-

tive tissue elements.

Various hypotheses, all equally conjectural, have
been brought forward to explain the phenomena of

rickets : that it is due to irritation of osseous tissue

from the presence of lactic acid in the blood, or, accord-

ing to Kassowitz, that the deposition of lime salts is de-

layed by a ciironic hyper;emia, and an abnormally
abundant new formation of blood-vessels in the ossify-

ing cartilage and periosteum. Further, that from the

same causes tliere is increased absorption of bone.

Etiology.—The most important factor in the ^xo-

duction of rickets is defective and unsuitable food, and
it has, therefore, been described as a diet disease.

Prolonged lactation, defective quality of the milk from
ill-health in the mother, feeding with sour or poor
milk and at too frequent intervals, and the too early

administration of starchy foods ;* those, singly or com-
bined, are among the chief causes to which rickets

may^be traced. Mal-hygienic conditions generally,

foul air, dirt, and the accom])animents of the sqiialor

and over-crowding of large towns, are important pre-

disposing causes. They engender a weakly condition

• Dr. Baxter found that in 92 of 100 cascH of rickets starchy
food had been given before the age of twelve moiith.s (Trans.
Path. Soc, vol. xxxii.

; 1881).
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of the system with impaired digestion, and the con-

sequent defective assimilation often combines with
defective feeding in bringing about the lamentable

result. The absence of, or inability to assimilate,

certain constituents, rather than the scantiness of

food, may, perhaps, be considered the chief determin-

ing condition, for the larger proportion of rickety

children are well nourished ; and rickets may be in-

duced in young animals by feeding them on substances

deficient in lime salts. The effects of artificial food,

confinement, and climate are manifest in the fre-

quency of rickets in animals kept in zoological

gardens.

Ps'Ognosis aii«l diagnosis.—The prognosis as

regards life depends on the presence or absence of the

complications already alluded to, and especially bron-

chitis ; as regaixls the cure of distortion, on its degree,

and the stage at which the disease comes under ob-

servation. If ti'eatment be adopted sufliciently early

curved bones tend, in process of growth, to become
straighter without mechanical means.

Congenital syphilis is the disease most important

to be borne in mind in cases of doubtful diagnosis.

Treatment.—The principle of the treatment of

rickets is summed up in the following sentence

:

" Whatever agents are calculated to improve the

general health are the most efficient for curmg the

rachitic diathesis and, where that is not possible, for

preventing its worst eftects." * Scrupulous cleanli-

ness, with daily cold or tepid sponging, ventilation,

fresh air (if possible, sea air), and, above all, dieting,

ai-e requisite to its successful treatment. Food should

be allowed at stated intervals only. For infants under

eight months brought up by hand, the most suitable

diet consists of fresh cow's milk diluted with a fourth

part of lime-water, and sweetened with milk-sugar.

* Jeimcr, op. cit., i>. 4G7. •
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Boof-juice may be given if milk is not digested, or is

rejected.

The natural food of those infants who are suckled

may be supplemented by cow's milk, and the health

of the mother should be looked to. After weaning,

which must be insisted on after the tenth or twelfth

month, milk should still constitute the chief diet, but

beef-tea, farinaceous puddings, and eggs may be

added ; and after the twelfth month finely minced or

pounded meat.

The bowels will usually require attention ; and an
antacid, as soda and prepai'ed chalk, will in many
cases be indicated. Iron and cod-liver oil are most
valuable remedies. The phosphate of iron and lime,

known as Parrish's food, is held in high estimation
;

among other preparations the lacto-phcsjjhate of lime,

and iron and steel wine are largely used. Cod-liver

oil is especially indicated if there be emaciation. The
child should be kept off its feet or limited exercise

only permitted, except in slight cases. Splints may
be employed both for the purposes of checking de-

formity and preventing the child from walking.

Mechanical, with other methods of surgical treatment,

will be considered in the article on Orthopasdic

Surgery.
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XXI. HEMOPHILIA.

Frederick Treves.

HAEMOPHILIA or the bleeder disease is defined as a

congenital and habitual Inemorrliagic diathesis. The
subjects of it are liable to severe and obstinate

hseraorrhages which may occur spontaneously, or

ma,y follow injuries, often of the slightest kind.

The disease is noted in the patient from the

commencement of life ; it may be said to exist

so long as he exists, and does not appear (except in

some rai'e and imperfectly understood instances) to be

ever acquired.

The malady is in nearly every case Jiereditary.

Grandidier speaks of it as " the most hereditary of all

hereditary diseases," and the subjects of it will gener-

ally be found to belong to definite " bleeder fami-

lies." It attacks the individual members of a family

extensively, and it is estimated that there will be

three bleeders to every family affected. Haemophilia

is nearly thirteen times moi'e common in males than
in females.

The disease is transmitted in a remarkable way.

It is handed down, not by the bleeders themselves,

but in nearly every instance by the non-bleeder

members of the family, and almost exclusively

by the females. Thus, if there be six children in a

bleeder family (three boys and three gii'ls) the boys

will be bleeders, but the girls most probably will not

be affected. If they all marry and have cidldren, the

children of the bleeder males will most probably be

non-bleeders, whereas the children of the females will

almost certainly present the disease.
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Hpeniopliiliii has a peculiar geographical distribu-

tion. It is most common in Germany, and then in

ortler of frequency in Great Britain, in North America,

and in France. No cases liave been reported from
Italy, Greece, Turkey, Spain, or Portugal.

Bleeders, apart from their sjiecial diathesis,

present no distinctive constitutional condition. There

is nothing peculiar in their physique, their com-

plexion, their pathological tendencies, their general

health. They frequently possess a very fine and trans-

parent skin, but this feature is by no means constant.

If not sufl'ering from the efl'ects of haemorrhage,

they may appear to be in robust health.

The actual cause of the disease is entirely

unknown, and is merely a matter of speculation.

Its pathological anatoiny is no more precise. In
many fatal cases of haemophilia there has been no
evidence of a primary disease, and no abnormality

detected in the vascular system. In other instances

the heart, and especially the left ventricle, has been

found hypertrophied, aiad the arteries to be abnorm-
ally thin, the atrophy involving especially the intima.

No peculiarity has been detected in the blood.

The ha;morrhages are usually due to injury.

I^atal bleeding has followed scratches with pins, the

removal of teeth, leech bites, the rupture of the

hymen, and the most trilling wounds, as well as

lesions of greater magnitude.
It is remarkable that serious bleeding very rarely

follows the wounds made in vaccination.

Continuous and even quite slight pi-essure may
cause very extensive .subcutaneous luemorrhages.

Some of these extravasations may attain great size.

Some may occur spontaneously, and are then most
often met with on tlie scalp or al)out the genitals.

Spontaneous haunoi'rhage is usually from a mucous
surface, most usually irom the nose, and then in order
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of fi-equency from the gums, the alimentaiy caual,

and the genito-urinary passages. It is rare from
serous surfaces, although bleeding into joints is

not very uncommon. Traumatic bleeding increases

the tendency to spontaneous bleeding.

If the bleeding part can be examined the blood

will be found to ooze from numerous points, and
not spout from one or two vessels. The blood

poured out presents no peculiarity of any kind. The
hajuiorrhage is never furious, but it may continue for

many days, and even for weeks.

Bleeders will bear great losses of blood remarkably
well, and will recover very rapidly when the haemor-

rhage has ceased.

The symptoms differ in no way from the ordinary

phenomena of prolonged bleeding as observed in the

otherwise healthy.

The tendency to bleed is more marked at some
periods than at others, so that at certain times wounds
in bleeders may be attended with only the normal

amount of hremorrhage. The precise nature of these

pei-iods is quite unkno\\'n.

The affection usually first shows itself at the be-

ginning of the first dentition. Other marked periods

for bleeding are the second dentition and puberty.

Tlie manifestations decline in advancing years so that

the disease is much more marked in youth than in

middle life: 70 per cent, of the first outbreaks fall

within the first two years of life.

Often in spontaneous bleeding there will be jjro-

dromata in the form of fiushings, a sense of heat,

beating of arteries, and restlessness.

One peculiarity remains to be noted. There is a

marked association between hferaophilia and rheuma-

tism. Bleeders are very liable to painful swelling

of joints, and to muscular pains. The nature of this

association remains unexplained.
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The disease is ^ ery fatal. JMost of the patients

die young, and more than fifty per cent, never reach

the age of seven years. The first bleeding may prove

fatal, or a great number of ha^norrhages may occur

before death. On the other hand, a patient may
bleed once, recover, and never bleed to excess again.

A few bleeders have attained old age.

In the matter of treatiiicnt, nothing, so far as

is known, can be done to prevent bleeding in a

known bleeder apart from keeping him from risks of

injury. In cases of spontaneous internal hemorrhage
the patient should be kept at rest in the recumbent
posture, the bowels may be made to act vigorously if

the hfemorrhage be not from the intestine ; all stimu-

lants must be avoided and the patient treated with

acetate of lead, in full doses, or with ergotin or

sclei'otic acid.

Transfusion has proved of no avail, and indeed,

when it has been performed, the bleeding from the

o[)eration wound has merely added to the patient's

danger.

In cases of traumatic htemorrhage, the oozing

may be best checked by a tampon soaked in per-

chloride of iron, and applied so as to exercise con-

siderable pressure upon the part. This is certainly

the best local measure. The actual cavitery is seldom
of much avail, and acupressure and the use of liga-

tures are apt to add fresh risks to the case by
increasing the wound. Ice may have a good effect

for a while, but on its removal, the hypera;mia that

follows the use of cold may lead to worse bleeding

tlian ever. In any case acetate of lead, ergot, or

sclerotic acid should be administered.
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XXII. SYPHILIS.

Jonathan Hutchissox, F.R.S.

It is customary to divide the course of syjjhilis into

three stages, and it is no forced analogy to compare
them with those met with in the exanthemata, e.g.

scarlet-fever or small-pox. In the latter there is a

jDcriod of incubation which is of remarkably uniform
duration, then follows the outbreak of an eruption,

with other phenomena Avhich vary with each specific

fever, and finally the patient is left liable to certain

morbid processes, which are usually non-symmetrical,

and have little or no tendency to spontaneously

subside, the so-called sequelie.

The stages of syphilis are far more proti-acted than

those of the acute exanthem. Its first two are to be

reckoned in months instead of days, whilst the tertiary

stage may even be considered to last for the rest of

the patient's life.

The primary stag:c dates from inoculation to

the apjjearance of constitutional symptoms, which,

from the fact that the virus is then cii'culating through-

out the vv'hole body, are symmetrical. It lasts from six

weeks to three mouths, being in the majority of cases

about eight weeks. It is, however, quite certain that

long before tlris time the disease has ceased to be a

purely local one, and hence the entire removal of an

indurated chancre in no way prevents infection. For

the hardening of the sore is closely followed by en-

largement and hardness in the nearest lymphatic

glands, almost equally characteristic of syphilis, and in

some cases even more useful in the diagnosis of the

disease than the features of the sore itself.
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Tlie secondary stage may for practical piirposes

be liekl to last until the end of the second year. Home
of its phenomena, however, often continiie to recur

long after that period, but they do so in a somewhat
irregular manner. ' Deviations from symmetry become
common. As a general rule, it may be asserted that

the farther from the date of infection that syphilitic

lesions appear the less likely are they to be sym-
metrical, and the less will they tend to undergo
spontaneous cure. Some remarkable exceptions to

this very constant rule are found in inherited syphilis,

in which symmetrical nodes and symmetrical afiections

of the eye and ear are frequently seen many years

after the secondary stage. These exceptions are

probably to be explained by some law of development
of tissues, for all the other phenomena of inherited

syphilis are, like those of the acquired disease, sym-
metrical only in the early stages.

The tertiary stage is characterised by the fre-

quent absence of symmetry, the tendency in all its

processes to serpiginous spreading, and by the pro-

duction of gummons swellings in cellular tissue, peri-

osteum, or muscle. These latter may ulcerate and spread

deeply. They are persistent, and show no tendency to

spontaneous cure. Diseases of the nervous system
and of many of the viscera are frequent. The tendency
to phagedenic inflammation, which may be seen at

any stage of syy)]iilis, is also frequent now.
The processes of contagion.—The virus of

syphilis may be acquired (1) from the secretion of a
j)rimary son;

; (2) from tlic blood, and probably fi'om

ail ceil elements during the secondary stage, especially

all pi-oducts of inflammation
; (3) by the placental

circulation.

The infection is transmitted through some abrasion

of tlie cuticle, or through an uninjured surface wliich

is either .soft and thin, or is exposed, owing to its local

Q—20
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conditions, to the presence of the virus for a consider-

able time (witness the frequency of chancres at the

retro-preputial fold, and of "midwifery sores" round
or under the nail).

The i>i-iinary sore—If the syphilitic virus alone

has been inoculated, little or nothing will be noticed

until from three to five weeks later, when a small red

itching spot appears, which becomes papular, then

changes to a pustule, which bursts, leaving a small ulcer,

which is characterised by the insignificant amount of

its secretion and the increasing hardness of its base.

This induration is best estimated by gently pinching the

sore between finger and thumb, and it will usually be

noticed that it extends much beyond the actual "sore."

There may indeed be no ulcer.

The nearest group of lymphatic glands usually be-

comes indolently enlarged and hard, each gland

i-emaining distinct, alike from tlie others and from the

surrounding tissues. The syphilitic bubo must be looked

for in the following places : (1) in the oblique inguinal

set of glands when the chancre is on the genitals or near

the anus
; (2) in the axilla when on the arm or breast, as

well as, perhaps, just above the elbow when the sore is

on the hand
; (3) in the submaxillary set when on the

tongue, lips, or chin
; (4) in the pre auricular glands

when on the eyelids, etc.

The induration both of chancre and glands peraists,

as a rule, for several weeks, unless interfered with by

mercury, but varies much in degree and extent in

different cases. It usually disappears quickly if mercury

is given. A good deal depends on the site of the

chancre. The most chai'acteristic hard sores are met
with at the fold between the prepuce and glans ; on

the glans itself induration is rarely marked, excepting

at the m.eatus or on the corona. The indurated

cliancre of the meatus is very ]ioculiar, and must be

carefully distinguished fi'om the pouting of tlie lijis
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wlii'cli often attends wnorrhosa. Induration is less

marked in erratic chancres, especially in those occurring

on the face, and it is often absent in chancres in

women. It is by no means a constant phenomenon
of infective sores, and often disappears quickly without

treatment. It is also liable to be simulated after the

use of caustics, and to be concealed by coincident

ijiflammation or ulceration of the surrounding parts.

As many sites as have been inoculated at the same
time will develop into jirimaiy chancres, but after

these have developed it is not possible to produce
fresh ones on the same patient.

The so-called softchancre (or better, the non-infecting

sore) is hardly ever recognised, except on the genitals
;

its secretion is more purulent and much more free than
that of a hard or Hunterian chancre. It appears within

a few days of contagion, and its bubo is of the same
nature as the sore itself, i.e. an inflamed and painful

one, tending to br-eak down into an abscess.

Pliag:e<l£cna.—The soft sore may inflame and
ulcerate, but it very rarely assumes the condition of true

])iiageda3na. This term is reserved for ulceration which
eats deeply into the tissues, opens blood-vessels, and
which, as a rule, continues to spread indefinitely unless

checked by treatment. Phagedtena is a rare compli-

cation of chancres, and seldom starts in an indurated
sore until the latter has existed some time. In severe

cases ph aged pen ic ulceration may be accompanied by
sloughing, and the process is often very painful. It

is far moi-e common in men than in women, and is

es|)ecially prone to happen to concealed chancres,

those situated within a tight prepuce. The retention

of irritating discliarges is no doubt very influential in

producing it.

Its nature as a local modification of the inflamraa-

tnry process is well illustrated hy the mtiasures needed
ior its treatment. The pit'puce should b^ slit up, the sore
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freely exposed and cleaned, and the patient should be

made to sit in a warm bath (the water of which is fre-

quently changed, and may be charged with some anti-

septic) for many hours daily, applying iodoform when
lie leaves the bath. A few days of this treatment

usually completely checks the destructive process, but

in a few cases the actual cautery or the acid nitrate of

mercury may be required. It is needless to point out

which is the least painful method of treatment.

Powdered iodoform is also an invaluable remedy in

phagedsena, and will often succeed alone.

If phagedasna be neglected, a considerable portion

of the penis may be desti'oyed, or a urinary fistula.may

result. Hajmorrhage may in some cases be profuse and
recurrent. In cases of concealed sores the occurrence

of bleeding may be held to denote phagedsena.

Since the occurrence of phagedena is almost

invariably a concomitant of the infecting sore, mercury
ought always to be given unless it definitely disagrees,

and with it should be combined full doses of iron and
opium.

Syphilitic inflammations of all kinds, whether
primary, secondary, or tertiary, are liable to take on
phagedajnic action ; and in inherited syphilis it is

seen occasionally, both on the skin and within the

mouth and nose. If specifics and the measures

enumerated have failed to comjjletely arrest the

process, the patient should be sent to the seaside. If

once quite cured, it scarcely ever recurs, thus strongly

l^ointing to a local rather than a constitutional origin

;

this is confirmed by the fact that its subjects are

sometimes in apparently robust health. There is

strong evidence that hospital gajigreue may be started

from cases of syphilitic phagedena.
Cliancrcs in women are usually seen on the

labia or nymphaj, less often on the fourcliette or

clitoris, very rarely on the os uteri, and hardly ever on
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tlie vaginal wall. This exception has Leen explained

by the thickness of the epithelium and the infrequency

of gland orifices in this position.

To recapitulate the main points in tlic diag-iiosis

of cli:iiicrcs>

Infecting Chancres.

1. Usually single.

2. May occur on any part of-

the body.

3. Cannot be rc-inoculated on
the same patient.

Non-infecting or Abortive

Chancres.

1. Often multiple.

2. Occurs almost solely on the
genitals.

3. Easily inoculated over' and
over again on the same
patient. Accidental in-

oculation of adjacentparts
often witnessed.

4. Base not hard, secretion

free and purulent.

5. Appears within a few days.

6. Not so markedly afPectcd

by mercury.
7. Bubo generally inflamed,

adherent, very liable to

suppurate.

8. No secondaries follow it.

4. Base indurated, secretion

scanty and thin.

5. Appears from three to fivo

weeks after contagion.

6. Very amenable to mercury.

7. Bubo generally painless,

indolent, and does not
iisually suppurate.

8. Followed by secondary
symptoms.

Infecting chancres on all parts, but especially those
on tlie fingers, may, however, be much inflamed and very
painful ; and there is no doubt that on the genitals a
sore may begin early, and in all respects conform to

the characters of a non-infecting chancre, and yet at

the end of a month may become hard, and be followed

by sypliilis. Remembering tliis fact, a surgeon will

act wisely in giving no positive opinion until six

weeks or two months have elapsed.

JTrcatJiicnt of clniiicrcs.—It is still doubtful
whetlusr excision or free cauterisation of a venereal
sore witliin a few days of contagif)n can prevent
infection; .some ob.server3 (Berkeley Hill, and others)

hold that it docs not. Olcaidiness and tlie use of
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iodoform in powder or ointment (3] to 3j of vaseline)

will constitute the treatment for all non-indurated

chancres. If there is no doubt that the sore is an
infecting one, it is Avell to apply black wash and to

begin mercury at once, with a view of minimising
or preventing the ajipearance of secondaries. In a

large pi-oportion of cases an efficient and long-continued

course will entirely prevent all secondary phenomena.
Tlie secondary eruptions.—The earliest to

appear is usually a roseola, a painless rash unattended

by itching, which often resembles that of measles. It

is best observed on the chest and abdomen, is very

evanescent, and may be better marked at one period

of the day than another. About the same time slight

sore throat is complained of, the temperature rises a

degree or two every evening, and there may be head-

ache, pains in the back, malaise, etc. These febrile

symptoms, as a rule, however, precede the roseola ; and
before or shortly after the latter fades away various

other eruptions may appear. The j^f^pular form is the

most common one, but a lichenoid is also frequent

;

less commonly we see a sort of acne, or a vesicular or

pustular eruption. The sm-geon should be on his

guard, lest he mistake a syphilide for some other skin

disease, such as psoriasis, lichen ruber, copaiba rash,

or possibly even small-pox. In respect to the last-

named, perhaps the best diagnostic signs are the slow

course of the syphilide, and the absence of the peculiar

smell noticed in small-pox ; for considerable fever may
be present with its syphilitic imitation. A general

syphilide is rarely limited to one type ; for instance, a

papular or psoriasis-like eruption may be mixed with

acne or rupia, etc. This " polymorphism," the ab-

sence of pain or itching, and the lean-ham colour of

spots which have existed some time, are most valu-

able, though not infollible, tests of a syphilitic oi-igin.

Some sypliilidss are deej)ly coloured, especially when
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occurring on the lower extremities, and in individuals

with a naturally dark skin ; but the scars left by an
ulcerating syphilide may often be quite pigmentless.

A very common eruption is one resembling psori-

asis, but difl'ering fi'om the usual persistent form in the

following points : 1. It rarely occurs in large areas.

2. It does not specially afiect the psoriasis positions

(extensor surfaces and the skin immediately over bony
prominences). 3. Whilst there is much less scaling,

there is more subjacent infiltration. The scales are

readily peeled off, and the eruption lasts a compara-
tively short time.

Syphilis may imitate the other " dartrous

"

eruptions very closely, especially the smooth-topped

lichen known as lichen planus. One like pemphigus
is, however, rarely seen except in congenital syphilis,

and then only in peculiar cases.

During the latter part of the secondary stage

rupia is sometimes met with. This name is given to an
eruption with circular or oval ulcers, over which a

heaped up mass of scab has formed and dried (resem-

bling a limpet shell) ; it always leaves scars, and is

often a sign of feeble constitution. Hence, in its

treatment, tonics and sea air should, if possible, be
conjoined with the use of mercury. It is an error to

class rupia as tertiary, or to say that it tends to deep
ulceration. It is also usually symmetrical, a fact

which denotes its secondary position.

To recapitulate the feat ares of secondary syphilides

:

they may closely simulate a large number of non-
specific eruptions (whilst, with perhaps the exception
of rupia, there is no eruption peculiar to syi)hilis)

;

they are fairly symmetrical, cause little local discomfort,

are usually polymorphous, have frequently a brownish-
red colour, tend to fade away or cicatrise after a few-

weeks or months if untreated, and disappear rapidly
under the inlJuence of mercury.
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It may be added that the front of the trunk, the

flexor surfaces of the limbs (especially the arms), that

part of the back between the shoulders, the back of

the neck, and the upper part of the forehead, are their

favourite sites.

Condyloma..—If a patch of syphilitic eruption is

situated in the mouth or on some part of the skm which
is continually kept moist, such as the margin of the

anus, the inguino-scrotal fold, the under-surface of the

breast in stout women, or the axillae, what is known
as a condyloma is produced. This is a congested and
elevated patch, the surface of which is smooth and not

split up into a number of papillaj as is a wart. At the

same time, secondary syphilis produces warty as well as

condylomatous growths ; this is especially to be noticed

on the tongue. It is fo be observed that all gradations

of character between condylomata and warts are to be

observed. If a condyloma be kept dry and clean, and

a mercurial powder (one part of calomel to two of

oxide of zinc) be applied, it is surprising with what
rapidity it clears olF.

Iritis.—The constitutional symptoms accompany-
ing the first rash have already been mentioned. A
few weeks or months later, other more serious lesions

are liable to occui', especially affecting the eyes, the

mucous membranes, and the bones. Of the first the

most common is iritis, coming on usually from three

to six months after infection, and often involving

both eyes, though rarely commencing symmetrically.

Its symptoms are ciliary congestion, a discoloui*ed

iris, an irregular pupil, and a variable amount of

pain in the eye and forehead, with pliotojjhobia. The
best test consists in the use of atropine, when,
if there is iritis, the pupil will slowly become oval or

irregular, and spots of uveal pigment or adhesions will

be seen on the lens. Sometimes a number of minute
dots on the back of the cornea (lower part) are also
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obsei'ved
;
occasionally little vascular nodules of lymph

are present on the iris, an interesting demonstration

of what probably occurs in some degree in many parts

of the body during secondary syphilis.

It is sometimes difficult to distinguish the iritis,

which is of syphilitic, from that which is of rheumatic

origin. The best marks of the former are the comjaara-

tive absence of pain, the large amount of effusion into

the iris, and the presence of small nodules on its sur-

face. The latter are, however, rare. In the rheumatic

foi-m, in addition to the history of frequent recur-

rences, there are usually much congestion, pain, and
photophobia. In many cases the patient's history

must be the chief guide.

Treatment of syphilitic iritis.—If the case is

seen early, or if there is any hope of the adhesions

yielding, atropine drops (four grains to the ounce of

water) should be used very frequently, and mercury
should be pushed (e.j. one grain of grey powder may
be given every three hours until the gums are affected,

and then three times a day) ; the patient should avoid

stimidants, or anything likely to cause diarrhoea, and
should rest the eyes in a darkened room or with a
shade. In some cases iodide of potassium is of great

value, whilst if the pain be severe it can be relieved

by leeching the temples. The extreme importance of

energetic and early treatment of syphilitic iritis cannot
be too strongly impres.sed. Mercury and atropine

have saved many eyes from incurable blindness. For
if strong adhesions form, and particularly if the whole
margin of the pupil becomes adiierent (total posterior

synechia), the eye may become disorganised, the tension

may alter, and secondary cataract may develop. If

adhesions persist in .spite of treatment, they appear

to as.'ii.st in producing rela])ses, which, however, are

very exce[)tional after syphilis, very common after

rheumatism. Occasionally, at tlie same time as the
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iritis, lout generally a few months later, an attack of

retinitis or choroiditis is liable to occur. The symp-
toms are more or less rapid failure of sight, with

musc£e, the diagnosis being made certain by the

ophthalmoscope. This form of retinitis is frequently

attended by some opacity of the vitreous. In both,

the prompt use of mercury to ptyalism is urgently

demanded ; and since everything depends on a rapid

etfect, inunction is of especial value.

Tlie iiBucou!^ iiiciiibrmics in the sccoiadnry
stage.—The chief secondary lesions of the mucous
membranes are symmetrical, horse-shoe, or kidney-

shaped ulcers of tonsils, ulcers of the soft palate, pillars

of fauces, palate, inner surfaces of the cheeks (espe-

cially at the angles of the mouth), and the tongue.

Patches may foi'ni in these situations of raised, con-

gested, and abraded mucous membrane, to which the

term onucous 'patches is applied. On the tongue the

papillifi may be atrophied, producing bald areas, or they

may be much hypertrophied ; this especially occurs

along the middle of the dorsum. Smokers, and those

addicted to spirits, or having sharp teeth, will prob-

ably suffer the most severely from all these affections of

the mouth. In their treatment a solution of chroniic

acid (ten to twenty grains to the ounce) is a valuable

application. At the same time that the mouth sutlers

the other mucous orifices are very likely to be affected.

On the vulva in women, around the anus in both

sexes, and under the prepuce in men, mucous patches,

condylomata, and warts, are very frequently seen.

Secondary ulcers and condylomatous growths occur

sometimes in the rectum, and may then bo the origin

of stricture.

Atlcctions of lioiies nii<l Joints in the
'^"-^ secondary stage.—Periostitis is common, and

differs fi-om that occurring in the tertiary period, in

that it is usually slight in degree and. transitory.
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Considerable pain may attend it, and tlicre may be

tenderness and slight swelling over the part complained

of; but definite " nodes " are very exceptional. The
pain is usually worse towards night-time, and is remark-

ably amenable to niei'cury, in some cases best given

with iodide. However, even if untreated the secondary

bone and joint affections may pass away and leave no
permanent results. It is to be noted that those bones

most usually involved, the tibire, the skull, the ribs,

etc., are precisely those most prone to suffer later on.

The tendinous sheaths and joints are sometimes
afl!"ected, and the symjitonis may closely resemble and
be mistaken for those of rheumatism.

The ear.—Not a few patients during the secondary

stage of syphilis become a little deaf in one or both

ears ; in most cases only for a short time. In excep-

tional cases, however, absolute deafness is i-apidly pro-

duced, and nothing but the vigorous use of mercury
can save the function from becoming permanently lost.

Meniere's disease is now and then closely simulated.

Alopecia.—It is well known that the hair is often

affected
;
complete baldness is rare, the usual condition

being a general thinning over the whole scalp, which
lasts for a short time, and then, as a rule, leaves no
trace behind. There may al.so be slight, or even
severe, disturbance of nutrition of the nails, or in-

flammation at their margins.

Licss freqiicut plieiioinciia of the secoii-
dai-y !i>ta$j:e.—Between the toes, or in the neighbour-

hood, suj)crficial (often linear) ulcers may form, which
were formerly known as rluujades.

Very occasionally, about the time of the iritis,

symmetrical, almost f)!iiiil(;ss, epididymitis is met
with, especially involving tiie globus major; or tlie

testis itself may swell.

Tlie general health suffers in a large proportion of

cases, one of the commonest symptoms being anitmia.
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The red blood corpuscles have been proved to be di-

minished in number in these cases, and to increase

again when mercury is given, so that the latter has
been well termed the " iron of syphilis." It is, how-
ever, often desirable to prescribe some preparation of

iron with the mercurial, ferrura redactum being one
of the best.

General glandular enlars^enient is very frequent,

but since it may be only slight in degree and quite

painless, the patient will not complain of it. The
medical man, however, will often readily detect it in

such situations as the inner side of the elbow joint

(above the epicondyle), the back of the neck, and the

groins. In strumous subjects these glandular swellings

may prove most obstinate, and may even suppurate,

but quiet resolution is the rule. The spleen and liver

may be noticed to be slightly swollen for a time, and
temporary albuminuria is not unknown.

The nervous system is sometimes peculiarly affected

during the secondary stage in women. Loss of

appetite, muscular weakness, insomnia, neuralgia, and
headache, are common. M. Fournier has pointed out
the occasional occurrence of anajsthesia and analgesia

on certain parts of the body, especially the backs of

the hands and feet, and the breasts. Although
common in women, symptoms of vague nerve distur-

bance are not very infrequent in men.

General emaciation is sometimes met with, and
in cases in which specific ti'eatment has been irregular

and hygienic measures wholly neglected, a ti'ue syphi-

litic cachexia may arise, the patient becoming ex-

tremely thin and weak, the skin of an earthy hue, the

eruptions tending to ulcerate freely, and the S3'stem

becoming predisposed to the onset of phthisis, etc.

Trcatineiit of tlie sccoiKlaiy stajfc—With
regard to affections of the eye, severe skin eruptions, or

bone pains, etc. , there is now no question that mercury
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is the gi-eat remedy, and that it should be given freely

until the symptoms are relieved. If soreness of the

gums or slight ptyalism is produced, no harm is

done. Sedulous attention to cleaning the teeth will

usually prevent it
;

or, at any rate, the use of chlorate

of potash gai-gles, and the diminution of the dose, will

prevent any bad efi'ects. Whilst a few still teach that

a prolonged course of mercury has no effect in pre-

venting or lessening the dangers of tertiary syphilis,

there is very strong evidence to support the opposite

view. In a matter of such importance, it is cer-

tainly the medical man's duty to prescribe mercury
for a very considerable time, using small doses, inter-

rupting the course from time to time, and employing

every means in his power to keep up the general

health of the patient. The abuse of alcohol certainly

desti'oys the good effects of mercury. Every article

of food which is likely to cause diarrhoea should be

carefully avoided, such as fruit, green vegetables,

and coffee. Opinions differ as to the requisite

length of time for treatment, six months to two
or three years being the limits. One grain of mercury
and chalk, with one of Dover's powder, may be taken
every four liours for long, and is, perhaps, the most
convenient form. The perchloride, given with iodide

of potassium, is a favourite preparation in the treat-

ment of later syphilitic phenomena. If mercurial

inunction is applied, care .should be taken to avoid

hairy parts and those covered with a thick epider-

mis. The mercurial bath is of use in treating severe

skin eruption.s. Hypodermic injection of a mercurial

has several drawbacks, and little to reconnnend it.

'I'lie iiitci-niedintc stajfc.—Between the dis-

appearance of .syiniiietrical secondaries and the com-
mencement of the tertiary stage, the patient may
be said to i)ass through an intermediate one, during
which certain symptoms are liable to occur, which
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may well be termed reminders, as well as partial

relapses of his former ones.

The most common are certain affections of the

skin, the tongue, and the testicle. Their features are

the following : sometimes symmetrical, at other times

not so ; some of them disappear without specific treat-

ment, whilst most probably do not. The term " re-

minders " has been well applied to them, since tliey

may appear at such a space of time from any other

sj^mptoms, that the patient believes himself to be free

from his former disease. Local causes, such as irri-

tation, have sometimes a considerable share in their

production, and when they develop, their subject is

probal)ly ceasing to be a possible conveyer of conta-

gion to otliers, his offspring excepted. Thus they may
faiidy be contrasted with the phenomena of the ter-

tiary stage, which are almo.st always non-symmetrical,

show no .tendency to spontaneous cure, and occur at a

time when contagion is pi'obably impossible.

It is difficult to assign any definite period of time

to the intermediate stage. Some of its symptoms may
appear to belong to a protracted secondary, and others

to a premature tertiary one. The term is, however,

still a very convenient one by which to denote the

feebly-marked and often transitory symptoms which
often shew themselves during the long interval between
well-defined secondary and tertiary phenomena.

Peeling jmtches in the paZ/?!s furnish one of the

best examples. They are more common on the riglit

than on the left side, no doubt owing to their locali-

sation by the irritation of pressure. Tliey sliow little

tendency to the scale-accumulation, which their name
(psoriasis palmaris) would indicate. The same term is

ap|)lied to a distinctly tertiary serpiginous affection,

wliich is attended hy a dusky thic^keued edge. It

may here be noted that it is quite erroneous to imagine

that all cases of " psoriasis palmaris" are sypliilitic.
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Syphilitic affections of the testicle are seldom

seen either in the early secondary or late tertiary

stages
;

tliey belong, as a rule, to the intermediate

group. The most common condition is a general,

slow, painless enlai-gement of tlie whole gland

;

sometimes there are distinct masses of deposit in

the epididymis. Abscesses may occur if no treat-

ment is resorted to, and these may lead to fungus

testis. The other results of a syphilitic testicle ai'e : (1)

Complete resolution under treatment
; (2) fibroid

thickening and induration with or without (3)

atrophy of the gland. The diagnosis may often be

made from the
.
large size, peculiarly rounded outline,

loss of testicular sensation, and light specific gravity.

A gumma of the testis feels decidedly lighter in the

hand than either a hiEraatocele or a malignant growth
of the same size. Under the influence of mercury and
iodide of potassium, the largest and most threatening

forms of .sarcocele will usually subside, and excision

is very rarely justifiable. Relapses after cure are, I

think, not common. {See Art. xi., vol. iii.)

Choroiditis, etc.—It is during this intermediate

period that choroiditis, if it occur at all, is most likely to

happen. Sometimes distinct gummata may be demon-
strated by the ophthalmoscope

;
generally patches of

thinning and absorption of the choroid are discovered

without evidence of previous gummata. Inflammation
of the retina or optic nerve may occur at the same
time or alone. Very often only one eye is aflected,

and the attack is quite tran.sitory.

Syphilitic disease of arteries.—-Inflammation of

either the internal or external coats may occur in

any artery of the Vjody, but their results have chiefly

been studied in the brain. The middle coat, as a rule,

escapes. There are no special characters by which the
sypliilitic form of arteritis can be distingnislied from
the otliers, if wo except the general fact that the cell
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effusion is usually excessive in syphilis. Either nar-

rowing of the vessel, ulceration of its inner coat,

formation of emboli, thrombosis, or aneurism, may
result. Cerebral disease, consequent on disease of the

walls of the vessels, is a very distinct aflection from
the other brain and nerve lesions which occur from
syphilis. It almost always assumes somewhat of the

nature of a " iit." The arterial condition being one of

thrombosis, not of laceration, it follows that the

pai'alysis (usually hemiplegic) comes on somewhat
gradually, and not suddenly as in haemorrhage. As the

vessel becomes moi-e and more nearly occluded, the

patient experiences tingling, or twitching, or weakness
in the limbs about to be afi'ected, and this may last

some hours before all power is lost. Now and then,

however, the seizure -is very sudden. A considerable

amount of recovery may be confidently expected, but

it will seldom be quite complete. (See Art. xxvi.,

vol. i., p. 384.)

The " intermediate " phenomena seen on the tongue

consist chiefly of small non-symmetrical superficial

ulcers or bald patches, of the wliite raised patches

called leucomata, or of warty growths. The influence

of local irritants, especially hot tobacco-smoke, in

producing these lesions is well marked.

On the skin rings of erythema are noticed from

time to time, especially on the arms and trunk, ex-

posure to heat or cold often causing them to appear.

Rupia is sometimes found so late as to be fitly

l)laced in the intei-mediate group, though, on the other

hand, it may result from any secondary eruption in

an unhealthy subject which has gone on to ulceration.

Hie tertiary stage.—Aftej-, it may be, a long

interval of good health, and at a period of from five to

ten or even twenty years from infection, the syphilitic

patient is liable to true tertiary symptoms. They are

mostly due to gummata or to chronic inflammatory
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thickening
;
frequently tlie latter is a result of the slow

absorption of the former-.

Almost all the morbid processes which occur in

this stage are locally infective, and thus spread

serpiginously. They show no tendency to spon-

taneous cixre. In these two features they difier much
from what is usual in the secondary stage.

By the term g^iiiiiiiia. is meant a mass of cells,

which at first resembles granulation tissue, tending to

infiltrate the surrounding structures, and also tending to

break down in the centre by fatty degeneration or

necrosis. In the viscera they commonly (especially

under treatment) are slowly absorbed, leaving perhaps

extensive scarring (as in the liver) ; but a gumma,
having become firm and leathery, may persist in this

state almost indefinitely. When, situated in the sub-

cutaneous tissues a gumma tends to slough and come
away through an aperture in the skin, and here a
typical " wash-leather " mass is often seen lying in a
suppurating cavity.

It is to be clearly understood that gummata may
occur at any stage of syphilis. There is nothing in

the mode of its formation or tendencies to distinguish

a primary induration from a gumma ; and the same
remark applies to many forms of secondary inflamma-
tion. The largest and most characteristic gummata
are, however, met with in the tertiary stage.

The following are the chief phenomena of the
tertiary stage.

1. Clii-onic anrt rclapsiii;; periostitis, lead-

ing to osseous nodes or sclerotic hypertropliy, but if

neglected to suppuration and necrosis. Any Ijone in
the Ijody may bo involved, but a decided preference is

shown for tliose of the skull and the tibia;. The
affection is i-awily multiple or symmetrical, and if

treated early it yields with surprising ease to iodide of

potassium. This holds good whether the node appears

B—20
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so hard as to suggest new bone formation, or has

softened so much as to threaten suppuration and
ulceration. A dull aching pain nearly always accom-
panies the periostitis, a pain which becomes worse
towards night.

On tlie skull vault nodes are very common, es-

pecially on the forehead, and necrosis of parts of the

outer table may result, abscess between dura mater
and bone occasionally being met with, new bone being

very rarely found (this applies to the acquired disease

only). The nasal septum and the delicate turbinated

bones are also very prone to necrose, and hence occui'S

sinking in of the bridge and ozrena. Perforation of

the palate is generally syphilitic. Gummata have been
found within the vertebral bodies and on the inner

surface of the craruum or spinal canal, but they show a
preference for the exposed surfaces of superficial bones.

{See the article on Diseases of Bones; vol. ii., page 134-.)

2. CrHiMiiiata in viscera, especially the
liver, testis, and lung'.—In the liver they are

commonly accompanied by intei'stitial hepatitis, which,

indeed, may be alone present. Post-mortem evidence

generally reveals the existence of firm leathery masses

"with deep puckering of the surface. Amyloid degene-

ration, too, is sometimes a result of tertiary syphilis,

more especially if slow suppurating inflammation of

bones, etc., has been set up by the latter.

The diagnosis of syphilitic disease of the liver is by
no means easy. Jaundice, ascites, epistaxis, melsna,

etc., may be caused by it ; but there is, of course,

nothing in these symptoms to point to the origin of

the disease. Considerable increase of the liver dulness,

with pei'haps the detection of a puckered edge, is some-

times met with, and may be followed by cirrhosis and

consecutive atrophy. Great enlargement of liver and

spleen is more often seen in inherited than in

acquired syphilis.
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The symptoms and diagnosis of specific disease of

the testis have beon ali'eady described. It may be

added that the coixl and epididymis are, as a rule,

normal, at any rate at the onset of the affection.

Syphilis is only known for certain to attack the lunrja

in its tertiary stage, and here, just as in the liver,

both guramata and interstitial fibroid changes are met
with. For some time no symptoms may be present,

and as the ultimate result (apart from treatment) is

iisually the same as in tubercular phthisis, it is no
wonder that the disease is liable to be overlooked or

mistaken. Help in the diagnosis is obtained by
remembering that syphilis shows no such preference

for the apices as does common phthisis ; that the

lai-ynx is often affected ; and that an energetic specific

treatment will probably result in decided improve-

ment. The microscope may also aid the diagnosis in a

negative manner.

I have described a case of a man who died sud-

denly from intestinal obstruction, in whom the post-

mortem revealed gummata in both lungs and testes.

.3. Ouininata in the fibrous and ceiiular
structures tliroug^iiout the body.—The meninges
of the brain and spinal cord, the capsules of joints, and
the subcutaneous and submucous tissues, are the parts

most commonly affected. In the brain substance
gummata seem never to commence, but it may be
invaded from the membi-anes. Thickeninsc of the
meninges is a frequent companion of the syphilitic

tumour, or may alone be present.

The chief symptoms of either ai'e (1) persistent

and severe henxlache, often pn,roxysmal, and prev(mting
sleep; (2) convulsions like those of epilepsy, but com-
mencing at a later jieriod of life, sometimes confined
to one limb, .'uid freriuently accompanicsd by optic
neuritis

;
(.'5) paralysis of one or more cranial nerves,

especially the oculo-motor ones; (4) iiemiphigia.

.1
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The last named has been already alluded to as

resulting from plugging of one of the cerebral arteries

due to syphilis, and it may be added that small

aneurisms, due to the same cause, have been found on
many of the cerebral vessels.

It is very common, especially in women, to see

scars about one or both knee joints, the signs of former
gummata. Together with the jJresence of these in the

aponeuroses and capsule of the knee, there may be syno-

vitis, much resembling the pulpy or " strumous

"

variety, the periosteum of the bones forming the joint

being at the same time involved. Commonly the

gummata burst externally, and before they do so the

surrounding skin may be much inflamed and thickened.

Other joints tlian the knees are liable to be affected.

The intermuscular septa, the tendons (particularly

the tendo Achillis and others about the ankles), and
the bursse are not very uncommon seats for gum-
mata.

Beneath the skin in both arms and legs, multiple,

firm, painless lumps are occasionally seen, which,

there is good reason to believe (chiefly from their sub-

sidence under treatment, and the history of syphilis)

are gummata develoj^ed about veins or lymphatics.

They tend to become adherent to the skin, and some-

times by their confluence form a large cake-like mass.

In the legs some of the most troublesome ulcers we
encounter are the result of periphlebitic gummata.'

The diag^nosis of tertiary s)i>liilitic ulcers.

—This is sometimes a matter of great diificulty ; at

otliers it will be rendered an easy task by recalling the

following considerations : (1 ; A gummatous iilcer should

be preceded by a firm lump, which softens and then
" breaks," instead of starting as a small pimple or

directly following a Avound or severe contusion, as so

many non-specific ulcers do. (2) If seen early, a

white or greyish-white slough is observed within a



Tertiary Ulcers. 261

cavity having inflamed walls. (3) The edges of a

specific ulcer tend to be rounded and sharply cut, some-

times as though with a punch. (4) Position is some-

times a valuable test, the region of the inner malleolus,

the lower third of the leg, and along the crest of the

tibia, being favourite seats of- non-specific ulcers.

Syphilitic ones are frequently found in the ujiper

third or over the calf. (5) In all doubtful cases the

rest of the body should be examined, and indirect

questions as to a syphilitic history are often of value,

although it is possible for the answers to mislead.

It happens not infrequently that specific treatment

effects alike the cure and the diagnosis. (6'ee Art. v.,

vol. i., page 73.)

4. Diseases of the skin of a, lupoid type,
^itmniatOHS or tiibei'cular in commencement,
scrpi;a:inous, aurt leavin&r scars.—A common
late .syphilitic eruption is one especially met with on
the face, in which a number of red-brown or broAvn

tubercles appear on the forehead or margin of the

nasal orifice, or on either lip. Small scab-covered

ulcer.s, and finally superficial scars, are the usual

results. These copper-coloured tubercles about the
nose, having a very slow course if untreated, are

very characteristic of .syphilis.

Syphilitic lupus may occur on any part of the

body, and the diagnosis from the non-specific form
is .sometimes very difficult. The presence of a consider-

able number of isolated patches, or of spots of another
sort of eruption {e.g. palmar psoriasis or rupia), deep
pigmentation, the late period of life at which the
disease first showed itself, and the absence of any semi-

transparent deposit like apple jelly, are points in

favour of syphilis. It must be remembered that the
test of spcicific treatment will not always decide tlio

matter, since .syphilitic lupus may n^sist for long
either mercury or iodide;, or may yield to a short
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course of the former after large doses of the latter

have been tiied in vain. If, however, the patch be
once cvired, it will probably not return, unlike the

true lupus. Much destruction of tissue, especially if

the nose be affected, is sometimes the result. Local
treatment with iodoform is of great value, and often

sulhces ; but the acid nitrate of mercury may also

need to be apjilied occasionally, especially if the sur-

face is unbroken.
Amongst the most serious results of syphilis are

serjjigiiious ulcerations at either end of the alimentary

tract, i.e. the phaiynx and rectum. Stricture is very

jirone to follow
;
indeed, it is probable that most cases

of non-malignant stricture of the rectum are due
to syphilis. Fatal haemoi-rhage has followed in a

few cases of syphilitic ulcer of the pharynx. By the

time a cicatricial stricture has formed, " specific

"

treatment is, as a rule, of little avail, but it should

always be tried. The oesophagus is comparatively

very rarely attacked, but any part of the larynx,

particularly the upper aperture, is liable to ulceration

and stenosis. It is in severe cases of this sort that

tracheotomy has been most successful, and it maj^ be-

come urgently required for those in which osdema
glottidis suddenly complicates any syphilitic lesion of

the larynx.

5. Diseases of the toiigriie ofa grimiuatous
or simply iiiflainiiiatoi-y form ; in either case
leadings to sclerosis.—These conditions may vary

from one or more tine scars or bald patches to deep

furrows traversing the dorsum, which latter may then

have entirely changed from its normal appearance and

become a series of irregular bossy elevations. Fissures

and ulcers are a frequent and troublesome accom-

paniment. In their local treatment all irritants (such

as smoking) should be forbidden. A solution of

cln-omic acid, ten grains to the ounce, may be painted
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every other clay over the sores ; but the most efScient
'

meiisure is to touch them freely not oftener than once

a month with the acid nitrate of mercury.

Tlie diagnosis of tertiary ulcers of the tongue is a

matter which is frequently of great importance,

]5articularly when there is a suspicion of cancer. If an

ulcer be carcinomatous, the surgeon must, if the

diagnosis is to be of use, form his opinion before such

signs as glandular enlargement and fixation to the floor

of the mouth have made it easy. {See Art. il., a^oI. iii.)

Gummatous ulcers are usually preceded by a lump
;

they may occur at any part of the tongue (but fre-

quently towards the middle of the dorsum), are not

rarely multiple, frequently cause but little pain or sali-

vation, present little " growth " or induration at their

borders, and may be met with in early adult life.

Epithelioma of the tongue esi^ecially affects the

borders, is practically always single, is often accom-

panied by shooting pain in the ear, with salivation and
foul smell, lias a hard and raised or warty edge, and
begins, as a rule, in men between forty and sixty.

Mr. ljutlin and som.e good authorities attach impor-
tance to the microscope test. The scraping of a
specific ulcer shows pus and blood cells, etc., with
perhaps a little normal epithelium, whilst that of a
cancerous one will exhibit epithelial cells differing

much in size, some with large nuclei, and pei'haps cell

nests. Tlie ulcer should be cleaned before the test is

applied, and the scraping taken from its deepest part.

If, however, the ulcer is sufficiently suspicious to cause

anxiety to an experienced surgeon, it will be wise to

cut it out irrespective of the evidence of the micro-
scope.

The permanent white patches known as leacomata
may result from syphilis, but by no means from this

alone ; and there is no doulit that many of the aflec-

tions of the tongue formerly ascribed to this cause
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ai-e often largely or entirely due to the habit of

smoking.

There is now no question that a syphilitic tongue
(if deeply scarred or frequently ulcerating) is prone to

develop into carcinoma, and if there is the least fear

of this having occurred it is well to advise excision of

. the affected jjart.

6. Muscular nodes or giiiiiiiiata in the
substance of muscles.—These often, by their ab-

'sence of inflammation and comparatively slow gi-owth,

simulate tumours. They frequently occur close to the

bony insertion of the jnuscle, and may appear very

hard, may cause gland enlargement, and in a few cases

may resist for some time the usual speciiic treatment.

Diffuse infiltration of a muscle may also I'esult from
syphilis, and cause atrophy or permanent shortening.

The great pectoral, the deltoid, sterno-mastoid

(especially in children with inherited syphilis), the

orbital muscles, and those of the abdomen and legs

have been, amongst others, known to be affected.

Since thei'e is no conclusive diagnostic sign the effect

of antisyphilitic treatment should be tried for a time in

any doubtful case. Gummata have frequently been
cut down upon in the belief that they were tumours,

and even amputation has been performed.

7. Aggressive structiu*al flisorders of the
central, conductive, or ganglionic parts of
the nervous system, leading to such aflections

as ataxy and its complications, ophthalmoplegia

externa and interna, general paralysis of the insane,

amaurosis from atrophy of the optic nerve, paralysis

of special nerves (tlie tifth, the facial, etc.).

In most of these tliere is not at any stage evidence

of active inflammation, nor is there any proof of

deposit or growth which might deserve the name of

gumma. No doubt a very chronic form of inflamma-'

tion is at first 2:)resent, but it gives place quickly to



Treatment of Tertiary Syphilis. 265

atrophic clianges. There is every reason to believe

that the initial disease is serpiginous, or locally infec-

tious, for we hnd it slowly spreading to adjacent parts

unless arrested by treatment, by which these affec-

tions are, however, much influenced only in their early

stages.

With regard to these nervous diseases the student

must be referred to other authorities (such as Dr.

Gowers, M. Fournier, etc.). It may, however, be ex-

plained that by oplLthalvioplegia externa is meant
partial or complete paralysis of theoculo-motor muscles,

leading to more or less symmetrical immobility of the

eyes, with drooping of the upper lids. It depends
on degeneration of the nuclei of the third, fourth,

and sixth nerves, and in several cases has been
accompanied by optic atrophy, ataxia, or other ner-

vous disorders.

Ophthalmoj)legia interna implies j^aralysis of all the
muscles within the eye, so that the pupil is immo-
bile, and the patient cannot accommodate. It may
be only partial, and may affect one or both eyes. Some
cases (like those of ophthalmoplegia externa) have
been considerably improved by tlie treatment apjn-o-

priate to tertiary syphilis. Both afiections are i-are.

8. Chronic inflaiiiiiiatioiis ofmucousmem-
bi-auc«« iu certain rc$;^ioiis, attended by thicken-

ing and ulceration. These occur especially in the
rectum, pliarynx, moutli, and female genitals; and
have already l)een alluded to.

Treatment of tertiary syi»liilis.—The prog-
nosis here depfnuls wliolly upon the success or
otherwise of our treatment, for tlie nature of the affec-

tions of this stage is to be ])rogressive, and to show no
tendency to spontaneous cure. Iodide of potassium,
given iu sufHcient doses, is usually very successful.

Tliree grains tliren times a day is the usual dose to
commence with, given with three or four grains of
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carbonate of ammonia, and freely diluted. If the

patient shows no idiosyncrasy with regard to the drug
and the cure does not advance, the dose should be in-

ci^eased, two grains every fourth day until it reaches a

scruple; and in these very minute ones will often effect

the same good results as the largest in others. A third

of a grain three times daily may be sufficient. In a

few cases enormous quantities, such as an ounce or

an ounce and a half, have been taken daily with

benefit. In many instances, however, even small

doses dejDress much. Whenever a case resists the

iodide, and whenever it is important to obtain a rapid

result, mercury should be combined. Often when once

a complete local cure is obtained no relapse whatever

occurs, and the patient will remain well for many
yeai-s. Some tertiary symptoms, however, progress

steadily in spite of treatment, or relapse very speedily

when it is suspended. In many a distinctly beneficial

influence is secured, but nothing like a cure eflected.

Especially is the last statement true concei-ning many
of the afl'ections of the nervous system which are re-

motely connected with syphilitic taint. Thus tlie non-

success of treatment can by no means be accepted as

conclusive in regard to diagnosis. Speaking generally,

the gummatous lesions are the most amenable to treat-

ment ; the degenerative, or those due apparently to

chronic inflammation Avhich has jjersisted a long time,

the least so.

If the modern practice of giving only ver}^ small

doses of mercury be followed it will often be found

that it depresses far less than the iodide, and is at

least equally efficient. There is a general impression

that cures by mercury are more stable than those of

iodide. It may be doubted whether such is the fact.

Whichever specific we use, the ]3oint is to eflect a com-

plete local arrest of the morbid process. If that be

done relapses are probably exceptional.
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Tonics, good diet, cod-liver oil, sea air, the avoid-

ance of fatigue and excitement, etc., are useful aids

to the speciKo drug ti'eatment. Sarsaparilla is still

sometimes ordered, apparently with advantage. Iodo-

form for supei-fieial tertiary lesions has almost super-

seded other local applications. It may be diluted

\vitli subnitrate of bismuth or iised in an ointment.

It will be understood, from what has been ad-

vanced, that the diagnosis of tertiary syphilis is often

beset witli difficulties. As in the earlier stages, we still

find the disease playing the part of an imitator. It

may be said in general that suspicion should be aroused

whenever a chronic malady is irregular in its develop-

ment and course. The syphilitic imitations are seldom
quite jjerfect, and they often develop much more rajndly

than do their prototypes. In all such cases the history

must be carefully inquired into, and ujjon it the

diagno.sis must in many cases depend. But in many
cases of gravely suspicious lesions Avhere a history of

syfihilis is wanting, it is most advisable to give the
patient the chance of a successful result from specific

treatment.

Inherited Syphilis.

It is almost certain that a man with syjihilis can
transmit the disease to his offspring through the
spei-matozoa

; it is also certain that a syphilitic mother
can do the same either through the ovum or through
the ])lacental circulation. By means of the latter, a
fcctus may ])robably be infected u]) to a very late period
of g(^station. A large number of children with inherited
syphilis develop their secondaries about a month
after birth, often having presented notliing to dis-

tinguish them from perfectly healthy infants until
this date. There is probaV)ly no disease which pre-
disposes a woman to abort so frequently as does
syphilis, whilst it is quite possible that the embry^j)'
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or foetus may appear healthy. On the other hand,

the death of the fretus from intra-iiterine syphilis

may be the cause of its premature expulsion. If a

woman is knowii to be syphilitic during pregnancy,

specific treatment should be carefully adopted with a

view to prevent abortion or the transmission of the

disease to her oflspring. A parent may transmit

syphilis to a long series of children, and it is not

infrequent to get the following history : two or three

abortions, then the birth of a dead infant at full or

nearly full term, then a child dying from severe

secondary syphilis at the end of a month or two,

finally children attaining adult age, but revealing

their inheritance by disease of the eyes, the bones, etc.

Supposing that the child lives, it may be well

developed and show no signs of disease for from one to

two months. Then an outbreak of most characteristic

symptoms occurs. The infant snuflles in breatliing,

owing to persistent inflammation of the nasal mucous
membrane. The latter, being contiguous to the peri-

osteum of the immature nasal bones and septum,

disturbs their development ; hence arises the well-

known nasal deformity, a sunken and wide bridge.

A papular, blotchy or scaly rash then follows, the

angles of the mouth become inflamed (leading to

radiating scars), and mucous patches are found inside

the mouth with or without a general stomatitis. The
commonest eruption is an erythematous or papular

one, but pustular or even bullous forms are not

infreque'nt. The gravity of infantile pemphigus has

been alluded to. It is probably in all cases syphilitic,

and is usually followed by marasmus and death
;
but,

curiously, at the time the eruption appears no other

confirmatory symptoms may be present ; this may be

due to its onset within a week or two of birtli.

The genitals, the groins, the buttocks, backs of

thighs, palms and soles of feet, are favoiu'ite seats for
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inherited syphilitic eruptions, lines of ulceration or

condylomatous growths being often seen at the anus
similar to those met with about the mouth. Much
scaling is rare, but the lean-ham colour is often ex-

tremely characteristic. Ulcers leaving scars are met
with on the buttocks, thighs, etc., but they usually

appear some mouths later than the secondaries already

enumerated. As in acquii'ed syphilis, the hair and
sometimes the nails

suffer, and if the erup-

tion has been general

and severe, the skin

may remain dry and
of an earthy hue.

Condylomata are

noticed from time to

time during the first

year or two, especially

on the scrotum or

about the anus.

The importance of the stomatitis, slight though it

may appear at the time (it is often described as
" thrush "), lies in its influence upon the dental sacs.

At the time the inflammation of the gums occurs
(one to two months after birth) the temporary set of
teeth are advanced in calcification, hence they can hardly
become misshapen by it, but may necrose or decay
earlier than is usual. The sacs for the permanent
teetli are also formed whilst these teeth are yet soft,

and some of them are very near the surface, particu-

larly the anterior molars and the median incisors.

Tlieir cutting edges are, of course, most .superficial, and
this may explain why the chai-acteristic defects are
shown chiefly or entirely at tliis part. Tlicsc consist in

either a dwarfing of the whole tooth, an extreme
diminution of its free end, or (what is most typical) a
certain amount of narrowing of the cutting edge with

Fig. 8.—Teetli in Hereditary Syphilis.
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a centi-al notch or crescent. This is best seen in the

upper median incisors, but it may be observed in the

lower ones or in the Literal incisors. Occasionally

the temporary teeth exfoliate

and even a piece of the jaw
necrose. It may be noted

some of tlie crowns of

during the stomatitis,

has been known to

i'lg. y.—Mercui-ial Teeth.

that if mercurial defects are present with syphilitic

ones, which is exceedingly common, tliey may be

distinguished by the horizontal defects in the

enamel, mercury
alone never pro-

ducing a vertical

notch.

Iritis or choroi-

ditis may occur with

or soon after the

eruption, cerebral

meningitis and
arachnitis also being

fairly frequent, the

latter leadinsc to

hydroce^shalus.

Diseases of bones, etc.—A peculiar form of

periostitis or ostitis is frequently present ; it can
best Ije detected on the cranial vault and near the

joint ends of long bones. In the former it leads

either to elevations on the surface or to thinning of

the bone (the so-called cranio-tabes), and both often

co-exist. Cranio-tabes is characterised by a peculiar

crackling, or an abnormally soft spot being detected

on pressure, and it is (as shown by Drs. Barlow
and Lees) often associated with inherited syphilis.

In the production of cranio-tabes, pressure botli from
within and without the skull probably plays a great

part. When it commences after birth it is commonly
most mai'ked in the occipital bone, where the weakly
syphilitic child would rest its head against the nm-se's
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arm, etc. (Barlow). It lias been rarely noticed

as a congenital condition (Parrot), but usually com-

mences between the third and twelfth months. It is

pi'obably often a result of rickets, and only wlien

combined with jjersistent deposits at other parts is it

to be considered as indicating syphilis.

A peculiar form of chronic inflammation or*

softening occurs at or just above the epiphysial

Fig. 10.—SliuUs showing Changes clue to Hereditary Syphilis.
(After ISarlow.)

cartilages, sometimes leading to the detachment of the

epiphyse.s, at othei's to their premature union with the

shaft, and occasionally to suppuration. The jDartial

resemblance to rickets of these changes will be

noticed. Whilst these symptoms are progressing the

infant often becomes thin and cachectic, the liver and
spleen may enlarge, occasionally jaundice follows, aiid

amongst the poorer classes deatli frequently ensues.

If, however, the child recovers, after a few months'

time all symptoms may disappear, and even until

puberty no frcsli ones may show tluiinselves. This rule

is, however, liy no means invariable ; for in the

interval nodes may appear on various long liones

(especially the humeri and tiiose of the leg), and
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occasionally great enlargement of the viscera (liver and
sjsleen). The nodes are usually symmetrical, may
produce elongation of the bone, as well as the appear-

ance of curving, if only one is aflected, and tend either

to sclerosis or to very obstinate caries, usually com-
bined with formation of new bone. The radii and
ulna; are not infrequently affected. {See Art. 11., vol. ii.)

AITectioiis of tlie nervous system, etc.

—

Mental defect (amounting sometimes to idiocy) and
a few other nervous diseases are occasionally met
with, and chronic non-tubercular menintritis sometimes
proves fatal.

Between the ages of five and thirty, but usually

near to the period of puberty, inherited .syphilis reveals

itself in the eyes and auditory apparatus, in the

form of interstitial keratitis and deafness. Both are,

as a rule, symmetrical, but the symmetry is not always

simultaneous. One eye is very often affected before

the other, exceptionally even months or years inter-

vening.

Interstitial keratitis usually begins by a

patchy or diffuse cloudiness of the corneal substance,

ulceration of its surface being absent throughout.

The clouds increase and coalesce initil the whole
cornea looks like ground glass ; there may, however,

be a compai'atively clear margin. There is now
almost always a zone of ciliary congestion, and more
or less intolerance of light, with pain round the

orbit, \dsion being for the time extremely bad. The
development of fine vessels in the cornea sometimes

produces pink or salmon-coloured patches, which are

very characteristic. However severe the attack, the

patient may be encouraged to hope for a slow but steady

improvement ; but restoration to perfect vision slioidd

not be promised, although it frequently occurs. Tlie

duration of these cases is very unequal. I liave seen

the cornea clear within two months; more frequently
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six or eight elapse before fair transparency is restored,

and in many cases gradual improvement goes on for

a year or two. The influence of a prolonged and
mild specific course is of marked value. It is

difficult to tell the condition of the iris when the

cornea is hazy throughout, but if' iritis is suspected it

is well to use atropine occasionally. A few cases have,

however, been noticed in which permanent dilatation of

the pupil has followed its prolonged use in this disease.

Myopic astigmatism, owing to yielding of the softened

cornea, is<a not infrequent result. The student cannot

too carefully study the diagnosis, which may require to

be made from pannus (due to granular lids), from
ulceration of the cornea with much vascularity, and
from keratitis due to small-pox. The incisor teeth

test, the ground glass conditions and salmon patch

opacities, the tendency for both eyes to be involved,

the slow progress of the disease, and confirmatory

evidence in the patient's face or family history, are

of most importance. Pannus usually begins and is

most marked in the upper segment of the cornea.

Rarely, a relapse occurs in one or both eyes, several

years after the first attack.

At the same time as the keratitis, the patient

often .suffers from chronic synovitis of one or more
joints, usually the knees. Almost invariably the

effusion (which may be free but painless) disappears

after a few weeks.

Periosteal affections of the long bones are at this

stage not uncommon, may produce numerous and
large nodes, and if near to joints may cause much
cri{)f)ling of movements. If situated on the shaft

the bone appears curved ; in former times this was
often mistaken for rickets. Over-growth in length as

well as thickness of the bone is almost constant, and it

may attain an inch or more. The skull rarely suffers

with the long bones. If suppuration occurs the'

8—20
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exposed bone is not enclosed by any new shell, and is

extremely slow to separate.

The mucous membranes, the viscera, and the

nervous system appear to be almost exempt from
specific lesions at this stage. A few cases of epilepsy,

paraplegia, ophthalmoplegia, and of certain other

nervous diseases have been recorded, which were
due to inherited taint, but they are decidedly excep-

tional.

Children with inherited syphilis are not subject

to the same relapses of skin eruption that adults with

the acquired disease often present, but a disease some-

what resembling a destructive form of lupus does

occasionally occur. It sometimes ulcerates so freely

as to suggest phagedajna, and the local treatment is of

as great value as in the latter disease. Phagedsena

may also attack the nasal septum, or the palate, and
occasionally great deformity is produced. In such

cases the affected surface should be cauterised with

acid nitrate of mercury, and iodoform should be

freely used
;

specifics being given internally, and
every measure taken to keep up the patient's health.

If possible the advantages of sea or country air should

be added.

Nodes may occur from congenital syphilis on the

phalanges, particularly tlie first. Syphilitic dactylitis

is a form of periostitis and ostitis which may produce

great swelling, is most freqiiently seen at the back of the

first phalanges of the hand, and is to be distinguished

from " strumous dactylitis " by its yielding to specific

treatment.

Many children who have inherited syphilis grow up

to be strong and healthy adults. The taint seems to

convey no tendency to other diseases, such as scrofula,

lupus, and rickets, nor is there the least reason to

think that it can be transmitted to a third generation.

We see sometimes individuals who are types of good
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health present in their teeth and eyes the only

evidence of their inherited disease.

Visceral gummata, particularly in tbe testicle, liver,

and spleen, have been found presenting conditions

precisely similar to those of the acquired disease.

The tliag^nosis of inlicritccl syphilis.—Typi
cally notched and narrowed permanent central incisors,

with the remains of opacities in the substance of each

cornea, and the history of an attack of partial blindness

lasting several months at or near puberty, are as cei-

tain evidence of iidierited syphilis as can be desired.

Radiating scars at the angles of the mouth, unex-

plained deafness, a dejiressed nasal bridge, and a

horizontal groove above the eyebrows, with a projection

of the whole forehead above this, are most valuable

confirmatory signs. The history of snufHes or of

infantile eruptions, as well as the mother's statements

as to her confinements and offspring, should be care-

fully inquired into.

It should not, however, be forgotten that young
children occasionally acquire syphilis in unsuspected
ways, as from circumcision, vaccination, kissing, etc.

in this way a child may chance to jn-esent at an early

age symptoms of tertiary acquired syphilis, and the
absence of any history of primary chancre or second-
aries may throw doubt upon the case. It is not as

yet known for certain in what respects the course of

syphilis acquired in early infancy ditfers from the
inherited foi-m.

The diagnosis in infancy has already been alluded

to, and it need only be added that whilst some of the
s])ecific eruptions are very difficult to distinguish from
eczema, intertrigo, etc., a definite condyloma can only
arise from syphilis.

The bone lesions must be distinguished from those
of rickets by the greater tendency to thickening around
the bone, and to inflammation at the epiphysial lines,
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as well as from the absence of niglit-sweats and beading
of the costal cartilages. Of course there is no reason

why rickets and inherited syphilis should not co-exist,

but there is no real connection between the two.

Treatment of inlieritecl syphilis.—For the

secondary stage there is no remedy so successful as

mercury, and the dangers of iritis, bone disease, etc.,

compel a resoi't to this drug. Mercurial inunction is

ranch more applicable in young children than in

adults ; the Ung. Hydrargyri may be used inside the

abdominal band, or rubbed gently in over various

parts of the body, ten grains or more being applied

every night. Although mercurials in infants are apt

to purge, in many cases they may be given by the

mouth ; one grain of mercury and chalk, with a little

Dover's powder, being a convenient form. Under this

treatment the infant will generally regain flesh and
strength, and its secondaries are influenced with no
less happy result than those of the acquired disease.

On no account should a child with congenital

syphilis be confided to a wet nurse, as most disastrous

results are likely to ensue. Infection of the nui'se's

nipple, and from this of her own infant, has followed

in many cases, and the medical man who has

knowingly allowed this danger may faiirly be held re-

sponsible. If the mother is unable to nurse her own
infant, the latter should be reared by the bottle.

It does not seem desirable to continue mercurial

treatment long after the disappearance of symptoms, for

there is much less tendency to relapse than in adults, and
but little evidence in favour of a prolonged course pre-

venting such lesions as keratitis, etc. Besides, there is

always the risk of producing mercurial stomatitis, and
so damaging the permanent teeth.

Condylomata, or other moist syphilides, are to

be treated in the same way as tliose met with in

acquired syphilis.
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In respect to the later manifestations of the disease,

it is unfortunately true that mercury and the iodides,

although valuable, are much less potent than in tertiary

acquired syphilis. A case of syphilitic caries of bone

may drag on its course until, perhaps, amyloid disease

of liver and kidneys supervene, and interstitial

keratitis, however treated, as a rule persists f(jr

from four to twelve months. Nevertheless, the pro-

longed administration of one or the other (many prefer

both) with tonics should be persevered with, and in

the case of the eyes almost complete recovery is

common.
Second attacks of sypliilis.—It is certainly

the rule for a man who once has suffered fi'om syphilis

whether inherited or acquired, to be free from risk of

a second attack. But a few well-authenticated

instances have proved that the immunity may wear
out, and that even third attacks of syphilis may
occur. In fact, in this as in so many other respects,

syphilis resembles the exanthemata, and at present

individual peculiarity can alone be assigned as a reason

for the exceptions in either case.

The relapsing: clianci-e.—A source of fallacy

may here be alluded to. A peculiar induration in the

site of, or close to, a former infecting chancre, is oc-

casionally met with some few years after the attack of

.syphilis, and such cases may wrongly be held to be in-

stances of second infection, especially since the inguinal

glands may enlarge. But it is certain that the true

explanation is a gummatous infiltration, which, as in

other regions, may cause gland eidai-gement. This is

proved by the absence of fresh exposure to risk in

most cases, })y the induration leading to relapse in the

.same and other places, and by the complete absence of

true secondaries. M. Fournier and the author have
particularly drawn attention to this curious affection,

which the former has called the " false indurated
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chancre." Its secretion, there is every reason to

believe, is not infectious.

Vaccination syphilis.—It is now admitted that

the disease can be transmitted by using even clear

lymph from the arm of an infant with congenital

syj)hilis. After the vaccination sore has healed (as a
rule), from four to fi\ e weeks after the infection, the

scar becomes inflamed and indui'ates, subsequently

following the usual course of a hard chancre. It is to

be noted that if a number of persons are vaccinated

with the same lymph on the same day maiiy of them
may escape infection.

The value of early mercurial treatment M^as well

shown in the cases under my observation, numbering
about twenty-five.

The vaccinator who proceeds in his duties with

the fear of syphilis before him can, probably, incur but

little risk in the mattei*. He will, in the first place,

select his vaccinifer carefully, avoiding all children

whose parents are not known to him. He will for the

most part avoid all first-born children, and wait until,

by the development of one healthy child, some
guarantee of freedom from taint on the part of the

parents has been given. Next to the scrupulous

selection of the child from whom to vaccinate, come
the obvious precautions of avoiding the use of

blood, and of recent exudation from the walls of

the vesicle.

Chronologic.'Il Statement of Events During the First

Year of Syphilis.

On the siipposUion that no antidotal treatment has been adopted.

( Bate of contagion.—A little pustule or abrasion,

I

lasting a few days ; then healing, and very
1st month -( likely forgotten.

I

Nothing to be seen, or, perhaps, a soft sore

^ secreting jjus.
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2nd. month. \

3rd month

4th month
]

6th month <

(

I

6th month •

7th month

8lh month

9th month

10th month

An insignificant pimple, or perhaps nothing-

whatever to he found.

An itching red papule, which begins to indurate.

Induration increasing.

Induration well marked.

A roseolous rash ; chancre very hard ; bullet bubo
in groin.

A papular, or scaly, or pustular, eruption ; sores in

tonsils, and other secondary symptoms.

Eash and other symptoms continued and aggra-
vated.

Iritis and retinitis may occur.

Secondary symptoms continued in some cases,

disappearing in others.

Chancre and bubo beginning to diminish.

Iritis or retinitis may occur.

Secondary sj^mptoms continued. Eepeated crops

of eruption.

Chancre probably gone. Patient probably quite

well in some cases.

In many cases secondary symptoms continued,
but beginning to fade.

Secondary symptoms slowly diminishing, or, per-

haps, relapsing.

I

Patient probably well, but possibly still with rash
out; liability in some cases to psoriasis pal-

' maris, sore throat, and to irregular eruptions.

I

Same as preceding month, but with diminishing

5

symptoms.

11th month
|

Symptoms diminishing if any have remained.

/In most cases the patient will have been for several

months quite well.

_ , , , J
In a few he will still have sore throat, sores inmen

-j mouth and irregular eruptions ; in rare

j cases he will suffer severely from all the

^_
secondary symptoms.

The stage of latency or of reminders now begins, after which,
at an uncertain date, tertiary symptoms may follow.
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XXIII. GONORRHCEA.
AuGusTis J. Pepper.

Is goiiori-lioea a specific disease 1—The
following are the grouiads upon which those wlio

believe in the specificity of gonorrhoea base their

conclusion. (1) The urethral discharge is said to

contain a micrococcus which in capable of cultivation

in foreign media. (2) That the cultivated organism

is capable of exciting an attack of purulent inflamma-

tion in virgin soil. (3) That the constitutional

symptoms, e.g. rheumatism, are an indication of a
general disease, consequent on inoculation of a specific

virus.

But the evidence in the other direction more than
outweighs the facts above enumerated ; for (1) the

presence of micrococci in gonorrhcEal pus by no means
proves that they are the essential agents of the

morbid process. (2) Gonorrhoea does not arise from
an invariable cause, for purulent ui'ethritis and
vaginitis, the result of impure intercourse, does not

obviously differ in nature from cases following

mechanical and chemical irritation, or contact with

leucorrhoeal, lochial, and menstrual discharge.s.

(.3) "Whatever the cause of the inflammation, the latter

may deve op the same local and constitutional com-
plications. (4) The discharge, as it issues from the

^tfected mucous membrane, is liable to be impregnated

with indifferent organisms floating in the atmosphere.

(5) The antiseptic treatment of acute purulent ure-

thritis has not yielded the favourable results that

might have been expected had the disease been
derived from an indisputably infective source. (6) As
stated by White, of Philadelphia, "(a) gonorrhoea has
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no period of incubation,
{fi)

It predisposes to a

second attack. (7) It is associated only with ordi-

nary processes of inflammation. (5) It may be a-

wakened or reproduced at will and indefinitely."

Varieties of g-ouoj-rlioea.—The varieties of

gonorrhoea have been 'named according to (1) the

intensity of the inflammation, and (2) some special

anatomical feature of the morbid process. When the

inflammation develops rapidly with severe symptoms,
it is called acute ; when it is of a milder type, auh-

aciite or catarrhal ; and when it is slight and transient,

with little or no discharge, abortive or irritative. In
some cases there is a tendency to hbrinous exudation

with implication of the lymphatics ; membranous
urethritis. Again, the mucous membrane may be
undermined by abscesses, excavated by ulcers, or

thickened by granulations, conditions known re-

spectively as supjmrative, ulcerative, and granular
urethritis.

Acute goiiorrhflea in the male is usually the

result of pus coming in contact with the mucous mem-
brane of the ui'ethra during impure sexual inter-

course. .But not unfrequently patients present them-
selves for treatment in whom there is a profuse
discharge, which can be referred only to the irritation

from leucorrhoeal, lochial, or menstrual fluid. Instru-

mental irritation, the impaction of a calculus in the
urethi-a, and strong stimulating injections are also

capable of setting up purulent urethritis ; but tlie

inflammation in these cases is rarely so severe or lasting

as when it arises from inoculation in the ordinary way.
The surgeon should be on his guard against expressing

too confident an opinion as to the causation of the
urethritis in any given case.

Tiie symptoms of acute ^onoi-i-ha*n are

actively inflammatory in ty[)e, and usually manifest

themselves within the first two or three days after
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connection. Tliey may come on in a few hours, or be
deferred for ten or twelve days. The lips ofthe meatus
are pufly and red, and sometimes they show superficial

abrasions. The discharge is at first bluish-white, then

distinctly yellow. It may be tinged with blood, or

appear of a greenish hue. Micturition is painful, the

sensation being as if the mucous membrane were
scalded : chaucle pisse. This is due, in some degree, to

mechanical distension of the inflamed tissue ; but the

chief causes of irritation are the salts of the urine, for

the suffering is greatly relieved by the exhibition of

alkalis. There is generally increased frequency of

micturition with a certain amount of vesical tenesmus.

In the early stages it is probably reflex in its nature,

for as yet the inflammation has not extended to the

neck of the bladder. Cliordee, or painful erection, is

complained of, and mostly in the night time, so that

the patient's rest is much disturbed. The penis is

more or less curved in a downward direction, for the

rigidity from the inflammatory effusion prevents the

corpus spongiosum being distended to the same extent

as the corpora cavernosa. By some the chordee is

ascribed to reflex dilatation of the vessels ; and by
others to spasmodic contraction of the urethi'al

muscles.

There are certain local complications during the

progressive stage of acute gonorrhoea which are

partly due to spreading of the inflammation in the

continuity, and partly to inoculation with the acrid

discharge from the urethra. They are (1) balanitis,

(2) j)ostkitis, and (3) phimosis and paraphimosis.

The glans penis is of a bright-red colour, and it is not

rare for numei'ous excoriations to appear upon it, so

that it looks as thougli it had been covered with a

herpetic eruption, the vesicles of which had burst.

The prepuce is swollen so that it may be difficult or

impossible to retract it. On the other hand, it may
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be withflrawn and fixed behind the glans (puraphi-

mosis), in which case it constricts the penis, causing

partial strangulation, but never to such an extent as

' to induce serious sloughing. A furrow of ulceration

sometimes makes its appearance at the seat of greatest

tension, i.e. on the dorsum of the prepuce a little

behind the glans ; the portion of the jjrepuce in front

of the constriction is marked by a firm (edematous

swelling.

In a case of average severity the ordinary symp-
toms reach their height in about a week. At the end
of that period, under proper treatment, they remain
stationary for some days, and then the third stage,

that of subsidence, begins. With the extension of

the urethritis backwards and in depth, other symptoms
develop with greater or less frequency. The mucous
follicles may suppurate, forming small circumscribed

abscesses ; or pus may collect outside the uretlira, and
be discharged either into the passage or externally ; the

latter, which is not a common complication, is very
exceptionally followed by extravasation of urine. By
the implication of the lymphatic vesseis, the foundation

is laid for further troubles, for the submucous lymph
paths are continuous with those of the skin of the penis,

and so with the inguinal glands. Gonorrhoeal bubo
is generally situated just below Poupart's ligament at

the inner end ; and in the majority of cases it subsides

without suppuration, but abscess may form in the affec-

ted gland or around it (perilymphatic). Lymphanr/itis

is marked by induration and swelling along the course

of the inflamed vessels.

Covvpcritis, or inflammation of Cowper's glands,

is marked by one or two rounded swellings (accoi'ding

as one or botli bodies are involved) just in front of

the membranous urethra. The ducts which open into

the spongy portion of tlie urethra are invaded by
tlie disease, and their orifices are obstructed by the
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tumefaction of the mucous membrane. Cowperitis
may terminate in suppuration. The diagnosis has to

be made between it and periurethral abscess, and
painful swelling of the prostate. Like cystitis and
prostatitis, it is a late complication of the second
or so-called " stationary " period of gonorrhoea.

Cystitis happens in about one case in four. Its

presence is indicated by a frequent desire to micturate,

by pain during and after the act, the last few drops

of water being voided with much distress on account

of the irritable state of the neck of the bladder. The
urine contains a variable amount of muco-pus. The
pain in the perinffium is lancinating in chai-acter from
spasmodic contraction of the uretliro-vesical muscles.

Reflex pains are often complained of in the hypo-

gastric, inguinal, and lumbar regions. There is more
or less tenderness on pressure above the pubes.

Prostatitis is a frequent sequel of gonorrhoea. It

is generally associated with some amount of cystitis.

The special symptoms of the affection are dysuria,

tenesmus, and a feeling of weight and distension in

the rectum. Deftecatioii is very distressing. On
rectal examination the gland is found to be enlarged,

puffy, and painful to the touch. The entire prostate

may be involved in parenchymatous inflammation,

but, as a rule, it is the glandular structure that sutlers

most. The process may resolve completely ; subside

into a chronic state, or end in suppui-ation, in which

event the abscess usually bursts into the urethra, but

it may open into the rectum. The pus should be let

out as soon as detected. This is best done by puncture

through the rectum, care being taken to avoid the

hemorrhoidal arteries. If the prostatitis passes into

a chronic condition the discharge which was originally

purulent becomes clear and viscid like white of egg.

It is during the period of subsidence that epididy-

mitis usually presents itself. The date of invasion
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is variable, but from four to six weeks after the

incidence of the gonorrhoea may be taken to include

tlie majority of cases. Now inasmuch as it occurs at

so late a stage, when the active mischief in the

urethra has sulDsided, it has been referred to metastasis^

a theory which is scarcely consistent with many
known facts relating to the associated jjathology of

the affection. In the first place the testicle proper

is seldom involved. In the second, the spermatic

cord is almost always swollen and indurated. Again,

the lymphatics of the prostatic urethra are continuous

with those of the vas deferens, so that it is by no
means improbable that the areolar tissue of the cord

and epididymis is affected by a lymphangitis, the

glandular element of the epididymis being reached by
way of the vas deferens itself. The extent of the

latter tube would explain the length of the interval

between the time of the acute inflammation of the

urethra and its appearance in the epididymis. The
epididymitis is not due to reflex invitation of the

nerves, for at the time of greatest disturbance in the

urethra the epididymis is free from attack. The
symptoms are swelling, pain, and exquisite tenderness

to touch, with redness and oedema of the scrotal

tissues, and frecpiently acute hydrocele of the tunica

vaginalis. As before said, the cord is enlarged. Its

constituent structures are welded together by inflam-

matory exiidation. The patient's gait is very sugges-

tive. The febrile symptoms vary in degree ; the

greater the pain, the gi'eater the general disturb-

ance.

Pelvic cellulitis and peritonitis are infi-

nitely rare. The former may arise from extension of

supf)uration around the membranous urethra and
through tlie prostate. Peritonitis in the male as a

sequel of gonorrha-a is all but unknown, only a few
cases having been recorded.
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It will be seen that the complications hitherto

desci'ibed are referable to the genito-urinary passages

and contiguous structures. There remain for con-

sideration : accidental swpimrative conjunctivitis ; opli-

thalmia ; gonorrhceal rheumatism ; and acute pycemia.
Piu'uleiit conjunctivitis is the result of

direct inoculation with pus from the urethra. The
symptoms develop with alarming rapidity, the whole
conjunctiva is enormously swollen, with engorge-

ments of the vessels. The ocular layer overlaps the

coimea (chemosis), and the latter soon shows signs of

softening and ulceration, partly from the pressure

upon it, and partly from the cauterant and infective

action of the pus with which it is bathed. The
eyelids are red, swollen, and oedematous. Nothing
short of early and active treatment offers a chance of

saving the patient's sight. Fortunately, both eyes

ai'e seldom affected.

Oonorrhflcal ^sclerotitis is a disease of much
milder type than the foregoing. It is analogous in

its general pathology to the rheumatic affections of the

joints, etc., and being a constitutional disorder, both

eyes suffer. The conjunctiva is moderately congested.

The circumcorneal zone of sclerotic vessels is injected.

The iris may be involved. There is pain of an
aching character, and some jihotophobia. The
inflammation, though long enduring, tends to subside

and resolve. It is peculiarly resistant to treatment,

and it retui-ns almost to a certainty with recurrence

of the urethritis.

Cronorrlifleal rheumatism is described in the

article on Diseases of Joints.

Acute pyajmia resulting from gonori-hcea is met
with now and again. I have known it end fatally.

Subacute catarrlial urethritis is the form
gonorrhoea usually assumes in a second or later attack.

The discharge is often profuse, and is readily excited,
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but the other local and general symptoms are relatively

Imt little marked. The most likely complications are

swelled testicle, sclerotitis, and rheumatism ; the two

latter being almost certainly invoked if they have

previously occurred.

Irritative or abortive urethritis.—In this affection

the contact with irritant matter causes a sense of

heat about the meatus with slight redness and
swelling. The discharge, if any, is mucous. The
process comes to a natural termination in a few days.

Diagnosis of gonorrhoea.—It is known from
urethral chancre by the greater difiiision of the swell-

ing
;
by the discharge being more profuse and less

frequently sanguinolent ; and by the signs of irritation

of a wide tract of mucous membi-tiue. Urethral

chancre is mostly found close to the meatus. The
diagnosis may be difhciilt in the presence of phimosis

and balano-posthitis. Bubo is not so common as in

the case of chancre. Gonorrhoja and chancre may
co-exist. Balanitis, Avith or without preputial chancre,

may be mistaken for urethritis ; but micturition is not

nearly so painful, and there is absence of vesical,

prostatic, and testicular trouble. Balanitis never

causes sclerotitis or rheumatism. Its most common
causes are chancre, and irritation from retained

smegma, and tight phimosis.

Oonorrhoca in the female is not so serious a

disease as in the male, for the urethra in the female

is less complicated in its anatomy, and, besides, it is

not necessarily involved. It may affect primarily the

vulva, the vagina, the o.s uteri, and more rarely the

urethra and by extension of the inliammation, the

uterine canal, the Fallopian tubes, the ovary, and the

peritoneum. Wlien the urethra is implicated its

course is marked by an indurated cord-like swelling.

Micturition is painful, and is accompanied by vesical

tenesmus when the bladder is inflamed. Tlie local
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complications are abscess of the vulva and of Bartho-
lin's glands, bubo, excoriation about the anus and
buttocks, and inflammation of the pelvic cellular

tissue and peritoneum, with, it may be, metritis and
ovaritis. Gonorrhoeal sclerotitis and rheumatism
occur less often than in the male ; and yet it is not

improbable that many cases of arthritis in the female,

which are ascribed to ordinary rheumatism, are, in

reality, gonorrhoeal ; at any rate, patients complaining

of joint troubles are not rarely the subjects of chronic

vaginal catarrh. One explanation of the phenomenal
sterility of prostitutes is that the Fallopian tubes are

obstructed or constricted as the result of gonorrhoea

having reached them through the uterus ; at the same
time, it must be remembered that the ovaries are

liable to undergo fibrous induration and fixation from
gonorrhoeal inflammation.

Treatment of gonorrhoea and its compli-
cations.—The principles of treatment in both sexes

are : (1) to obtain rest as far as possible
; (2) to with-

hold alcoholic and sexual stimuli
; (3) to diminish the

acidity of the urine : this is accomplished by the exhi-

bition of alkalies shortly after meals ; (4) to allay irri-

tation by sedatives applied locally and given inter-

nally
; (5) to ensure strict cleanliness. In the acute

stage, injections, except of the mildest description, are

not advisable, and in the male they may be dispensed

with. In the female hot water injections (unless the

vulva is acutely inflamed, when the introduction of the

nozzle of a syringe is too painful) may be used with

advantage.

In the declining stage, cubebs, copaiba, or oil of

sandal wood, should be given ; but inasmuch as their

action is not general, but only through the urine, they

are useless in vaginitis ; and mild astringent lotions

should be injected. With proper care a first gonorrhoea

will get well of itself, and, in fact, many cases do quite
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as well without the use of injections. It is my
opinion that the discharge is not seldom kejit up by
the local measures taken to stop it, and that it is by
no means rare for a gleet to be traced to the persistent

use of strong applications. It does not matter much
what form of astringent is employed ; tannic acid com-
bined with sedative solution of opium, and sulphate

of zinc, with extract of belladonna, are admirable

remedies. Strips of boracic acid lint should be placed

betweexi the vulva or beneath the prepuce to absorb

the discharge, and they should be frequently changed.

The patient should be told of the danger of inoculating

the eye with the gonorrhceal pus. In case of retention

the urine should be drawn otV by a No. 6 cathetei", or

the bladder evacuated by suprapubic puncture
;
pre-

ferably the former. To subdue local spasm, and to

]irevent or remove chordee, it is well to inject morphia
into the perinteum, or to give rectal suppositories of

the same drug. Belladonna may be added with advan-
tage. At the same time bromide of potassium should
be administered in fifteen-grain doses twice or
thrice a day, or in thirty-gi-ain doses at bed time. If

an abscess forms about the urethra, or in the prostate,

the matter must be let out without delay. Cystitis

is best combated by rest, sedatives, and the fixed

alkaline carbonates. In severe cases, as also in

prostatitis, three or four leeches applied to the peri-

nteum will give immense relief. The bowels should be
kept gently open.

In the event of purulent conjunctivitis, the sound
eye must be closed and protected from inoculation,

and the affected one treated with jiowerful astringents
[e.r/. nitrate of silver, twenty to forty grains to the
ouQce) and constantly fomented. Splitting of the
upper lid to relieve tension lias been recommended,
but it is of doubtful propriety.

OoiiorrlKca of otli4;r parts than the
T—20
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tetliva and vag:ina.—Gonon-hoeal metritis, ova-

^^-w-ritis, peritonitis, and conjuncti-yitis have been already

clescribed. ' lii' addition to these it is alleged that the

disease may affect the rectum, the nose, the ear, and
the mouth

;
but, to say the least, it is infinitely rare in

these situations, and most practitioners have never
seen it.

Chronic nrctliral discharges, commonly
known as gleet, owe their origin to a variety of con-

ditions, e.g. alcoholic and sexual excesses ; chronic

prostatitis ; stricture of the urethra, and the long-con-

tinued use of strong injections.

The nature of the discharge will give some indi-

cation of the anatomical condition ^vith which it is

associated. Thus, when it is very slight and transparent,

and is merely the remains of an acute gonoi-rhoea, it

is owing to a relaxed or catarrhal condition of the

mucous membrane. In such cases it tends to subside

of itself, and at most weak astringent injections are the

only remedies required. A profuse purulent discharge

with but little scalding, etc., mostly arises from a local

granular or superficially ulcerated state of the urethra,

especiallyat the fossa naA'icularis and at the bulbo-mem-
branous junction. The treatment consists in attention

to diet, regular habits, and the internal administration

of tonics and cubebs or copaiba. Much good may
be expected from the careful passage of large bougies,

and from the application of astringents to the affected

spots, either in the form of injections, or a shielded

point of silver nitrate, or the red oxide of mercury
ointment carried in the eye of a catheter.

In a ty])ical gleet the discharge is serous or muco-
purulent. There is dribbling at the end of mictu-

rition, which is prone to be abnormally frequent ; and

not seldom there are reflected pains in the belly and

loins. The usual cause of these symptoms is s^ric^we

of the urethra, of wider or narrower calibre.
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Clinically, we understand that a tumour is a new
growth, which produces a swelling or enlargement of

the afiected part of the body ; that it has no tendency

to undergo resolution or spontaneous cure, and that

it is little or not at all afiected by medicine. Yet we
are forced to admit that there are new growths (tuber-

culous, lupous, etc.), which are not regarded as

tumours ; and that some tumours do not produce
swelling or enlai-gement (^e.g. some withering cancers

of the breast, and certain epitheliomas). Among the

tumours, too, it is customary to include cysts, whether
they are due to the presence of new growth or not. It

must therefore be admitted that the manner in which
the term is used is, in some i"espects, very arbitrary.

All tumours originate in the natural tissues of the

body, and are probably derived from the tissues in

which they originate, for they are composed of ele-

ments which resemble those of the tissues, either in

their perfect or imperfect and embryonic state. The
new growth may, in its course, thrust aside the sur-

rounding natural tissues, or it may infiltrate them.
In the former case it remains limited to the tissue in

which it took its origin (a fatty tumour in the subcu-
taneous fat, for example), and is then termed homo-
logons ; in the latter case it may extend into tissues

of many different varieties, and becomes heterologous.

Homologous tumours are generally innocent ; hetero-

logous tumours are generally malignant. Secondary
tumours arc often heterologous from tlicir commence-
ment, as wlieu an cpitlielial growth is formed in the
interior of a lymphatic gland.



292 Manual of Surgery,

Tumours owe their orig*!!! to many different causes.

1. Inflammatory new formations are not usually

regarded as tumours, yet there can be little doubt that

inflammation is a frequent cause of the formation of a

tumour.

2. Long-continued irritation, without actual in-

flammation, may cause the formation of a tumour
;

e.g. the formation of a cancer of the lip from the irri-

tation of a dry and harsh pipe -stem. The fi-equent or

continual contact of certain irritating substances may
induce the growth of a tumour, as soot cancer in the

scrotum of sweeps.

3. An injury may lead to the occurrence of a
tumour. Two cases in my own exi)erience may be
taken as examples : A young lady leaning out of the

window was struck in the back by the fall of a heavy
sash, and very quickly after the accident a sarcoma,

which was rapidly fatal, formed at the point where
she was struck. An old lady was looking on at a

tennis match, when she was struck sharply on the

breast by the ball, and where the blow fell there

formed a large and quickly gi'owing carcinoma.

4. There are also certain predisposing causes, par-

ticiilarly of malignant tumours. Of these, some are

actually tumour formations : thus, a simple warty
growth may become an epithelioma. Others are in-

flammatory ; chronic inflammatory conditions of the

surface of the tongue (leucoma) may lead to epithe-

lioma.

5. In addition to these local predisposing con-

ditions, there are several very important general con-

ditions which may predispose to tumours. Age and

sex are the most important of these. Fatty tumours

are far less common in children than in adults ; time

carcinoma very seldom occurs in persons under thirty

years of age. The female sexual organs are very

liable to malignant tumours; but in parts of equal
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importance iii the two sexes, such as the oesophagus,

lip, and tongue, men are much more liable to malignant

disease than women. Anxiety and sorrow are

thought to predispose to the occurrence of malignant

growths. Residence in valleys is said to be much
more productive of cancer than residence on hills and
mountains.

6. Lastly, tumours may be congenital, as najvi

usually are. And perhaps they may be inherited, or

the predisposition to them may be inherited.

OroAvtls.—The rapidity of growth, the course

which a tumour will pursue, and many of its physical

characters, depend partly on its structure, partly on
its seat of origin. Generally speaking, the less

developed the structure, the more malignant is the

tumoui'. But tumours of similar structure differ widely
in their powers of mischief, according to the part of

the body in which they originate.

Tumours, like the natural tissues, are liable to

accident, disease, and death. Their structiire and
situation, as might be expected, exercise great in-

fluence on their lialjility in these resiDects. "Very large

tumours, situated on the surface of the body, whatever
be their structure, are exposed to injury and are
lialile to ulcerate and slough. Large fatty and soft

fibrous growths, when they are pendulous, are pecu-
liarly prone to ulcerate. Epitheliomata, partly be-

cause they grow on or close beneath the surface of the
skin and membranes, partly because the masses of

epithelium of which they are composed are ill supplied
witli blood, almost invariably ulcerate at an early

period of their existence. In them, the ulceration

sometimes extends so quickly and so deeply that the
new growth is destroyed nearly as rapidly as it forms,
and the essential structure of the disease can only
with dilliculty be discovered with the microscope.
Unfortunately, tumours are rarely so completely
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destroyed by sloughing and ulceration that they are

cured.

Again, tumours may undergo great change in their

physical characters owing to degeneration and organi-

sation. Thus, sarcomas may become organised into

bone and fibrous tissue ; fibrous tumours may calcify
;

cartilaginous tumours may soften. These changes do
not usually affect the nature of the growth, which
still remains essentially sarcomatous, or fibrous, or

cartilaginous, as the case may be.

It is important to bear in mind these diseases and
metamorphoses of tumours, for they may lead to grave

errors in diagnosis and prognosis. A carcinoma of the

breast may become inflamed and suppurate ; a round-

celled sarcoma may present the consistence of car-

tilage or bone ; the error of mistaking the former for

a chronic abscess, the latter for a cartilaginous or bony
growth, can only be avoided by close attention to the

history of the case and the sum of the symptoms
which are present.

Classification. — Tumours were at one time

classified as innocent and malignant, and the terms

are still, and probably always will be, used. An
innocent tumour has usually a structure similar

to that of the tissue in which it grows. It grows
slowly, thrusts the surrounding tissues out of its

way ; is generally encapsuled when it lies in the

midst of other tissues, does not recur if it has been
completely removed, does not affect the neighbour-

ing lymphatic glands, does not occur in distant

parts of the body. A malignant tumour is usually

composed of tissues which difi'er more or less widely

from those in the midst of which it grows. It grows

quickly and infiltrates the surrounding tissues, no

matter how much they differ from it in structure ; it

is often not encapsuled; it frequently aflects the neigh-

bouring lymphatic glands and occurs in distant organs.
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Siieaking generally, the sarcomas and carcinomas re-

present all the malignant tumours ; but the endotheli-

omas, some of the myxomas and lymphomas, are also

malignant. Although innocent tumours are, com-

parativel^^ diseases of small moment, and malignant

tumours are almost invariably fatal, yet an innocent

tumour may kill the individual by reason of its

situation, and a malignant tumour may exist

for twenty or thirty years without causing death.

Thus, a simple bony tumour, pressing on the brain,

may destroy the patient ; a rodent ulcer (which is a

definite carcriioma) may progress so slowly that it may
be borne for more than a quarter of a century. Yet it

is undoubtedly malignant, and exhibits its malignancy
by infiltrating and destroying every tissue with which
it comes'in contact.

Tlie diagnosis hetioeen an innocent tumour and a
vialignant tumour, of the highest importance to the

patient, depends on many of the following circum-

stances : the history of the case, the age of the patient,

the sex, the situation of the growth, the rapidity of its

progress, its physical signs and the presence or

absence of other tumours. The history of very long
duration, and of slow growth, is in ftivour of inno-

cency. Youth is almost incompatible with the exis-

tence of a carcinoma, but children sufier not uncom-
monly from sarcoma. Men are much more liable to

malignant disease of the lip, tongue, oesophagus than
women, and women are peculiarly liable to malig-

nant disease of the generative organs. The circum-

stance that a woman more than foi'ty years of age
suffers from a rather quickly-growing tumour of the
breast or uterus, is presumptive of malignant disease.

Malignant tumours are as a rule less movable, less

clearly-defined, less separable from the surrounding
structures than innocent tumours. They are very
prone to become adherent to tiio skin when growing
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in the breast and similar organs. And the affection

of the neighbouring lymphatic glands or the jiresence

of tumoiu's similar to the growth which first appeared,

and following it after an interval of a few weeks
or months, is a strong circumstance in favour of malig-

nancy.

It has been stated in the definition that tumours
have no tendency to undergo resolution or spon-

taneous cure, and that they are little or not at all

affected by medicine. Indeed, the only growths
which appear to yield, even temporarily, to internal

remedies, are some of the malignant or semimalig-

nant diseases of lymphatic glands (lymphadenoma),
which sometimes disappear under the influence of

increasing doses of liqxtor arsenicalis. The only

effectual treatment is removal or destruction of the

tumour. It may be laid down as a general rule

that this should be undertaken if the gi-owth

produces much inconvenience, deformity, distur-

bance of health, danger to life, or if it threatens

to produce either or all of these conditions if it is not

dealt with. The best method of dealing with each

particular growth will be mentioned in the account of

each.

The following classification of tumours will be

adopted :

A. Cysts.

B. Solid Tumouus.

1. Fatty : lipoma.

2. Fibrous : fibroma.

3. Cartilaginous : cliondroma.

4. Osseous : osteoma.

6. Mucous : myxoma.
6. Lymphatic : lymphoma.
7. Muscular : myoma.
8. Nervous : neuroma.
9. Vascular : angoioma and lymphangeioma.
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B. Solid Tumours (continued).

10. Erabryonic : sarcoma.

„ round-cellod.

„ spindle-celled

„ mixed-celled.

„ giant-celled.

11. Endothelioma.
12. Warty: papilloma

13. Glandular: adenoma.
14. Carcinoma.

„ splieroicM-celled, or glandular-

celled (hard and soft).

„ squamous-celled (epithelioma).

„ cylindrical-celled or columnar-
celled.

„ colloid.

Cysts.—A cyst may be defined as a closed sac

with liquid or semisolid contents. Cysts may be

divided into : 1. Those formed by the distension of

previously existing tubes or sacs or cavities. 2. Tliose

of new formation. 3. Those of uncertain origin.

1. An excellent example of the first variety is

found in the ordinary sebaceous cyst, which may be

due to the stoppage of the duct, and may occur on
any part of the body in which sebaceous glands natu-

rally exist. Sebaceotis cysts frequently form on the

scalp, about the face and neck, and neighbouring

parts. Tbeir contents are semisolid, and consist of

a pultaceous material of offensive odour. They
project, often to a large size, beneath the skin,

are smooth and rounded on the surface, soft and
pulpy to the feel, and the skin over the larger of

them is sometimes traversed by enlarged and varicose

vessels. The summit of the cyst is adherent to the
skin, and a tiny depression, marked by a V)lack speck,

can often be distinguished in the adherent skin where
the occluded duct opened. The cyst, if it is injured

or iri-itated, may inflame and sup])ui'atc. The
diarjnosis of a sebaceous cyst depends partly on its
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situation immediately beneath the skin, on its

adherence to the skin, its rounded form and softness,

on the vessels ramifying on its surface. Inflamma-
tion may mask the characters, and cause it to be mis-

taken for an abscess, but the error is unimportant. A
cyst which is not inflamed may sometimes be cured

by opening up the occluded duct with a fine probe,

enlarging the opening with larger probes, and
squeezing out the contents. The sac gradually

shrivels. If the duct cannot be discovered, or if the

tumour be large, it should be dissected out. This
may be done without opening the sac. But in most
instances the better method is to transfix the tumour,
turn out the contents, and seizing the interior of the

sac at its deepest part with a pair of toothed forceps,

to draw it out through the incision. Great care

should be exercised in removing sebaceous tumours
of the scalp and back, even if they are of small size.

If the patient is not in good health, or is imprudent
after the operation, there is danger of cellulitis.

Cysts which are inflamed should not be removed
during the course of the inflammation. If they

suppurate, they should be opened like a simple

abscess, for the suppuration often eflects a cm-e of the

disease.

Other examples of cysts of the first variety are

mucous cysts of the lips and milk cysts of the breast.

2. Cysts of the second variety may be formed by
the organisation of the products of inflammation

roimd a blood clot or foreign body. The cysts pro-

duced by jiarasites (hydatid cysts, etc.) are of the same
variety. So are some of the adventitious bursas, an
account of which will be found in another joart of

this woi-k. {See Art. v., vol. ii.)

3. The cysts of uncertain origin include many of

the congenital cysts. Some of these are of course

due to errors of development, but the exact method
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in which they ai'e formed is not always apparent.

Among these cysts must be ck\ssed the dermoid ci/nts,

the most frequent seat of which is beneath the outer

coi"nu of the eyebrow. There they are found in

infants, appearing as a prominent, smooth, oval, soft

tumour, well dehned and movable, not adherent to

the integument. They present many of the characters

of an ordinary sebaceous cyst, without the black speck

and adherence of the skin over them. If the little

tumour be dissected out through an incision running
parallel with the eyebrow, it will be found that the

cyst- wall, so thin that it is difficult to dissect it out

unbroken, contains a material precisely similar in ap-

pearance to sebaceous matter, but having fine hairs

emb edded in it. Large cysts of the same nature, but
containing many and more complex integumental struc-

tures, or even teeth, bone, and other fcetal structures,

occur under the tongue, deep down in the neck, in the

ovary, testicle, and scrot\;m, and other parts of the

body. There are no certain signs by which they can
be diagnosed in most of these situations, unless by
their doughy consistence. Usually, indeed, the diag-

nosis is not made until after the tumour is opened or

removed. Some of them suppurate, are opened under
the impression that they are ordinary abscesses, and
are then discovered to be dermoid cysts.

Liipoma (fatty tumour).—A tumour composed
of fat, differing in no essential respect from the

natural fat of the body. It forms a soft lobed

tumour, circumscribed, flattened, so far adherent to

the skin (when it is seated in the subcutaneous tissue)

that the skin dimples when it is lifted off the tumour.
It is seated most frequently on the trunk and shoul-

ders, but may occur beneath the skin of any part of
the body, even of the scalp or palm of the hand. It
usually forms a single tumour, grows in adults, and
progresses veiy slowly. But cases of persons with
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multiple fatty gvowths are not rare, and children

and young people ai'e not exempt from fatty tumours.
Although the gi-eat majority of liporaata present

the characters which have been described, there are

sevei'al common variations. For example, the growth
may contain a much larger proportion of fibrous tissue

than usual, and may thus be much firmer than the

majority of fatty growths. It may lie deeply seated

between the tissues, in the intermuscular planes, or

may even grow from the surface of a bone. The
superficial growtl)^ instead of jaresenting a flattened

mass, may stand out prominent as a pedicled tumour.
It is then liable to ulcerate and slough.

A frequent variety is that in which there is not a
distinct and separate tumour, but a mere outgrowth of

the fat, usually of the subcutaneous tissue. Such
outgrowths are frequent in the neck and about the

trunk. In the former situation they produce very

unsightly masses, giving the appearance of great

double chins and swollen necks.

A fatty tumour may, in the course of years,

attain a very enormous size ; but examples of the

huge masses which were not iincommon before the

use of chloroform in surgery are now very rarely seen.

The tumour is seldom painful or tender ; but this

cannot be said of all cases, for some of the most
typical examples of what are termed " subcutaneous

painful tumours " are composed of fat. AVhen sub-

jected to irritation and pressure, the tumour may
ulcerate or slough, atad this is more liable to occur in

pedicled tumours. Still more rarely pus or serum
forms in the interior of the mass.

The diagnosis is usually very easy. The soft-

ness, almost amounting to fluctuation, the dimpling

of the skin over those tumours that are subcutaneous,

the situation of the tumour, its slow gi'owth, and its

manifest lobulation, serve to distinguish it fi'om a cyst,
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a chronic abscess, or a bursa. The diffused continuous

outgrowths are also easy to recognise, for they are

uniformly soft and of slow growth. The deeper-

seated tumours are more difficult to diagnose, yet

even they are seldom mistaken for any but soft fibrous

or mucous tumours, an error of small consequence,

for the same treatment is pro^jer for all these tumours.

It is seldom wise to attempt the removal of the

diffused outgrowths, especially when they are seated

about the chin and neck. It is very difficult to

remove them entirely, and tlie disfigurement pro-

duced by the growths is not greater than that of the

scars of the operations. They appear, too, to yield

in some cases to the influence of liquor potassse, given

in doses of about ten minims, three times a day
during long periods. Multiple fatty growths do not

often require removal, but if one of them becomes
jjainful, or grows quickly, it may be excised. Tor all

single fatty growths which are growing, or are trouble-

some in any way, excision is the only treatment. A
free incision is made over the middle of the tumour,
and through this the mass, with its lobes, is drawn or

dissected out. It is well not to leave any of the

growth behind, for although such pieces rarely in-

crease in size or form the starting point of a new
tumour, they occasionally do so, and instances are on
record in which a fatty tumour has, from such a
cause, recurred several times.

Fibroma (fibrous tumour).—Pure fibrous

tumours are not so common as those which are com-
posed of fibrous tissue mingled with adipose, glandu-

lar, mucous, and other tissues. Those which occur in

the breast and utcras, for example, are very seldom
composed oidy of fibrous tissue. Even the fibrous

tissue which they contain varies much in different

tumours, and in different parts of the same tumour,
and may resemble any of tlie many forms in which



302 Manual of Surgery

fibrous tissue occurs naturally in the body. Owing
to this and to the close or loose texture of the mass,

fibrous tumours 2:)resent to the naked eye many
different types, appearing sometimes \miform, pale,

white ; sometimes made up of shining bundles running
in all directions ; sometimes concentrically arranged
round one or many centres.

Fibrous tumours may occur in almost any part of

the body in which fibrous tissue is found ; but the

commonest seats are the breast, the uterus, the testis,

the periosteum of many bones, the jaws, the sheaths

of nei"A-es and tendons, the subcutaneous tissue, the

scrotum, the labium, and the intermuscular spaces.

Those which grow in the scrotum and from the vulva
are more often continuous outgrowths than separate

tumours.

The typical shape of fibrous tumours is the oval or

rounded sliape, but they are liable to be modified by
the resistance of the tissues which surround them, and
most of them are nodular or bossed. Some of them,

growing from the skin or subcutaneous tissue, are

pendulous. Fibrous tumours may attain a large size,

and this is more often the case with the softer varie-

ties, which are very loose-textured and contain a
great deal of liquid in their meshes. Such growths
were formerly termed fibi'o-cellular, but ai-e now in-

cluded in the class of fibrous tumours, of which they

form the soft variety. The best examj^les of fibro-

cellular growths may be found growing from the labia,

the skin (as pendulous tumours), and in the interior

of the nose as polypi.

The large majority of fibromata are very firm,

some of them actually hard. They ai'e tolerably equal

in consistence, unless they contain cysts or have soft-

ened by degeneration of parts of their substance.

They grow slowly, in some instances so slowly

that the bulk of the tumour at the end of ten
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years is not greater than that of a wahiiit. They
are generally painless, and not particularly tender

;

but this rule is liable to a remarkable exception, inas-

much as some of the " painful subcutaneous tumours "

are formed almost wholly of fibrous tissue.

Although usually single, fibromata may attack the

same patient in large numbers, particularly in the

nerves, the skin, and uterus. They are more common
in adults than in childi'en, but may occur at any age.

They are liable to soften by mucous degeneration, and
to calcify ; but such changes are rare. The prominent,

and particularly the pendulous, tumours may ulcerate

and slough.

The diagnosis of a fibrous tumour is not always
easy. The features to which attention should be
directed are the regular shape ; the iiniform consis-

tence ; the nodular or bossed surface ; the slow
growth, and the freedom of the surrounding textures.

Those in the breast and subcutaneous tissue are

usually very freely movable, and are not adherent to

the skin and other structures. In these situations

they cannot always be distinguished from hard sar-

comata, especially in the earlier stages, for the sar-

comata are often encapsuled, and some of them are so

far organised as to consist almost wholly of fibrous

tissue. Those fibrous tumours which grow in connec-
tion with the jaws and other bones are equally difficult

to distinguish from sarcomata, and reliance must be
placed chiefly on the slowness of growth, the healthy
condition of the covering tissues, and the regular

contour of the growth. Cartilaginous and bony
tumours, which may also be mistaken for fibromata,

are usually much harder and more nodular.

Tiie treatment proper for fibromata is complete
removal. This may be performed with the knife

;
or,

if it is desired to prevent ha-morrhage, with the
ecraseur or galvano-cautery. Many tumours can be



304 Manual of Surgery.

enucleated in their capsules
;

e.g. those in the breast, in

the interior of the jaws, and some of those which grow
in connection with the sheaths of nerves. Others are

dissected out with great difficulty. Recurrence is in

any case a rare event, although sarcomas, which have
become organised in great part into fibrous tissue, and
yet recur as though they were still composed of spindle

cells, give the appearance of a tendency to recur to

some fibromata.

Cliondi'oiiia (cavtilag^iiious tumour).—Car-

tilaginous tumours occur usually in connection with

the bones, growing within or upon the jihalanges of

the fingers, the humerus, the femur, the tibia and
fibula of long bones, and on or in the jaws, the

upper more frequently than the lower. They occur

also in the salivary glands, particularly the parotid

;

in the testicle, and in the subcutaneous tissue.

Growths of cartilage are found in and around the

joints in rheumatoid arthritis, and cartilage occurs in

combination with other tissues, or, as a result of or-

ganisation, in mixed tumours. Sarcomas are very

liable to become in jiart, sometimes in large part,

cartilaginous, and this has led to a belief that chon-

dromas are not infrequently malignant.

Pure cartilaginous tumours are generally slcio-

growing, irregular in shape, sometimes rounded,

almost always bossed or tuberous or nodular. They
are usually very hard, but differ from boiiy tumours
in their great elasticity. Some of them ai-e composed
of much softer material, and are compressible, but

still very elastic.

They are circumscribed and covered (where they

are not attached to bone) by a layer of fibrous tissue,

which serves as perichondrium. When they are sub-

jected to friction, a bursal sac forms over them. On
section, instead of appearing as a single mass, they

more often appear as if }uade up of a cluster of
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fin'owths, each of which is enclosed in a capsule, and
the

^
capsules unite the separate tumours into one

solid growtli. The appearance of the cut section is

usually that of oi\linary hyaline cartilage, with the

characteristic pearly hue ; but it is common to find

also portions which look like fibro-cartilage. Some
of the separate masses which compose the growth are

diffluent in the centre, some ai'e calcified or ossified.

Ossification is so common in tliose tumours which
grow near the ends of long bones, that all that part of

them which lies next, and is connected with, the bone
becomes ossified, while only a thin layer of cartilage

caps them. On this account they are generally

classed among the cancellous osseous growths (ex-

ostoses).

Cartilaginous tumours are generally single, but
they may be multiple and even sj'mmetrical. Multiple
chondromata of the hand are always of doubtful cha-

racter, for they are not uncommonly chondrifying

sarcomas, and are therefore malignaiit. Cartilaginous

tumours may occur at any age, but they are more
frequently observed in young persons ; and this is true
particularly of tumours in connection with the bones.

This is only what might be expected, for they grow at

or near the junction of the epiphysis with the dia-

physis, and are, therefore, much more likely to

originate during the period of activity of the mother
tissue. They appear sometimes to be derived by
iidieritance, and are situated in the same parts in the
parent and the oflf'spring.

Although their r<Ue of groiolh is usually very slow,

they may attain a large size ; but very large size,

(•s|)ecially whom associated with much more rapid
growth tlian usual, should raise the suspicion that
they arc malignant. The softening of a cartilaginous

tumour, and consequnut formation of a liquid re-

sembling synovia, may in-odiice cavities like cysts,

u-20
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and alter the characters of the tumours almost beyond
recognition.

The diagnosis of a cartilaginous tumour is

generally easy. Its haixlness, and yet elasticity ; the

nodules or tumours on its surface ; its slow, but con-

tinuous, growth ; the presence of soft parts, indicating

cystic degeneration ; the situation of the tumour; these

are the chai'acters on which dependence may be placed.

From chondrifying sarcomas, for Avhich they are most
likely to be mistaken, they may generally be dis-

tinguished by their much slower growth, more equal

consistence, and sharper contour.

Removal is the treatment for all cartilaginous

tumours which are gi-owing, or are painful or other-

Avise inconvenient. Those which grow in the testicle

require, almost always, the complete removal of the

organ ; and some of tliose which grow in the interior of

the phalanges necessitate amputation of the finger.

But most of those which grow in the parotid and in

the soft parts can be enucleated in tlieir capsules,

without disturbing the surrounding parts. The
tumours which grow on the surface of the bones may
be cut off with small probability of their recurrence

;

and even tlie tumours which grow in the interior of

bones and distend them (those of the phalanges, for

example) may often be scooped out with compara-

tively little damage to the finger.

The prognosis of pure cartilaginous tumours is

good. They are not liable to recur after careful re-

moval ; and even when small fragments of them have

been unavoidably left behind, they may remain quies-

cent, or perhaps shrivel and disappear. The cases in

which recurrence has been noted, witli other sjnnjjtoms

of malignancy, are cases of malignant tumours which

have become in large part cartilaginous.

Osteoma (osseous tiiinoiii').—As is the case

with the chondromata, so %vith the osseous tumours,
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the true bone tumours are liable to be confounded
with tumours in which bone occurs largely in conse-

quence of ossification of the elements of the growth.

This is especially frequent in sarcomas, particulai-ly

in those sarcomas which grow in connection with
the bones. But none of these are included in the

description of osseous tumours proper ; nor are the

osseous outgrowths around the diseased joints in

rheumatoid arthritis.

Of true bony tumours there are two chief varieties :

the cancellous and the compact. Both of these are

composed of true bone, the former resembling the

medullary tissue, the latter the compact tissue of

natural bones. The cancellous tumours have been
already mentioned in the account of the chondro-

mata, to which many of them may be said to belong
more tndy than to the osteomata. They grow at

or near the ends of long bones, the tibia, femur, hume-
rus, etc., where they fonn exostoses, which are often

pedunculated. A favourite situation is the dorsal

aspect of the ungual phalanx of the great toe, frcmi

which the tumour projects beneath and pushes up
the nail.

The compact osteomata occur almost invariably in

connection with the bones of the skull and face. The
hardest of them, which are composed of layers of

bone lamellre laid concentrically over a central point
or pedicle, have been named ivory exostoses. They
are so hai-d that they can with difficulty be cut or
even broken, and difl'er structurally from other bony
tumours in the absence of Haversian canals. They
gi'ow on the flat bones of the skull, while the ordi-

nary compact osteomata are found in the siinises and
cavities of the face and head, wliore they slowly grow,
filling up the spaces, thrusting aside the adjacent
structui-es, or causing al)sor|)tion of them by pressure,
and producing horrible deformity. The ivory tumours
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rarely attain the size of a small walnut, but the com-
pact tumours may grow to a considerable size in the

course of years.

Altliough in many instances osseous tumoiirs are

single, it is by no means unusual to meet with
patients suffering from multiple osteomata, in some
instances numbering more than fifty or one hundred.
The growths are, in such cases, frequently symmetri-
cal and hereditary, and are first noticed at a very
early age.

The diagnosis of an osseous tumour usually

presents no difiiculty. The seat of the tumour ; its

extreme hardness ; its i)edunculated shape when form-

ing an exostosis, and its irregular nodulated or

tuberous surface when forming a large continuovis mass;
its slow growth ; all these indicate as clearly as possible

its nature. The ossifying sarcomata, with which it is

most likely to be mistaken on account of the large

quantity of bone which some of them contain, are

recognised by their much more rapid growth and
unequal consistence. {See also Art. ii., vol. ii.)

Treatment.— The only certain method of ridding a
patient of an osseous tumour is to remove it. But it is

neither necessary nor advisable to remove every osseous

tumour which comes under observation. The cases in

Avhich operation is desirable ai-e those in which the

tumour is painful, or steadily increa-sing, or very in-

convenient, or the source of great deformity, and in

which it is possible to remove it without greatly en-

dangering the life or health of the patient. Thus,

many of the exostoses of the flat and long bones, and
some of the tumours of the upper or lower jaw, should

be removed. But other tumours of the bones of the

face and head, ill-defined, difl'used, and extending up-

wards as far as the base of the skull, or perhaps

actually into the cranial cavity, should not be inter-

fered with. Nor is it ad\ isable to remove exostoses



Jl/yXUMA, 309

of the long bones which are attached by very broad

bases, and are deeply seated beneath a mass of muscle.

The suppuration which follows is often very abundant,

and the pus is apt to track up and down the limb,

producing great disturbance, and sometimes serious or

fatal e fleets.

The proc/nosis of osseous tumours, after re-

moval, is good, provided the tumour is not an ossify-

ing sarcoma. Even when a part of the base of

attachment is left there is little fear of recurrence.

There is, however, an exception to this general rule :

that of the cancellous exostosis which occurs on the

dorsal aspect of the last phalanx of the great toe.

Although it never attains a large size, it is very ob-

stinate, and very prone to recur when it has been
even freely cut off the bone. On this account it is

advisable to remove the distal portion of the phalanx,

which may be done without endangering the phalan-

geal joint.

Myxoma (mucous tiimoiir).—There can be
no question that many of the tumours included under
this head ought to be referred to the head of sarcoma,
fibroma, and chondroma, for they are merely degene-
rated or altered examples of one or other of tliese

growths. It is, however, possible tiiat, after having
weeded out all the doubtful cases, there would .still

remain a certain number of tumours wliich it would
be needful to class under a separate heading. The
softening of cartilaginous tumours has alrea(ly been
referred to, and the .soft variety of filtrous tumour,
termed " fibro-cellular," has been described. Atypi-
cal myxoma contains less fibrous tissue than the
fibro-cellular tumour, and presents to the naked eye
a jelly-like appearance. The jelly of which it consists

contains mucin. The tumour is enclosed in a fibrous

capsule, aiul the material is so loosely held together
within the capsule that, when cut into, it usually
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oozes slowly away. Examined mici-oscopically, the

jelly is foTind to contain large numbers of very deli-

cate spindle and stellate cells, with long tapering

processes which freely anastomose Avith one another.

Mucous tumours occur usually in the subcuta-

neous and submucous tissues, in connection with the

sheaths of nerves, and in the mammary gland. They
grow for the most part rather slowly, and may attain

a large size, although this is not often the case. They
present the same characters as fatty and fibro-cellular

tumours, are soft and elastic to the feel, and may
fluctuate. They cannot be distinguished certainly

from fatty and hbro-cellular tumours befoi-e removal

;

but the error of diagnosis is not important, for those

of them which are not combined with sarcomatous

structures ai'e almost always innocent. This is espe-

cially true of the myxomata which grow in the inter-

muscular spaces, in the submucous and subcutaneous

tissues ; but those which grow in the breast and in

connection with the nerves are far more uncertain in

their course.

The treatment suitable for all these tumoui's is

removal. Usually the growth shells out in its cap-

sule, but the greatest care should be exercised in

removing the mucous tumours which crow about
large nerves. The nerve may pass through the centre

of the tumour, which must be carefully dissected away
from it. I have more than once seen a large piece of

an important nerve cut completely out in the removal

of such a tjjmour.

Liymplionia (lyiiipltatic g^laiidiilar tumour)*
—A disease very difficult to define, and, consequently,

very difficult to describe with accuracy. The difficulty

arises from the fact that the general and microscopical

characters of innocent and malignant diseases of lym-

phatic glands may difler very slightly from each

other ; that the structure of diseased glands is often
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indistinguishable from that of normal glands ; and
that the structure of inflammatoiy hypertrophies of

glands may be precisely similar to that of a lymphatic

glandular tumour. It might be thought that it would
be easier to distinguish these different diseases by the

difference in their clinical characters ; but this is not

the case. In advanced conditions of disease, indeed, it

may be easy to recognise respectively inflammatory and
tumour diseases, but in the early stages it is often

quite impossil)le, and it is just as impossible to recog-

nise strumous aflections from tumours. Under these

circumstances it is not to be wondered that confusion

prevails ; nor at present does there appear to be a
reasonable hope that the s^ibject Avill be made more
clear.

The term simple lymphoma may be applied in such
cases as the following : A single lymphatic gland
enlarges without definite cause

;
steadily increases in

size without signs of inflammation ; does not become
adherent to the skin or to the surrounding structures

;

and has much the same consistence as a normal gland.

On section, after removal, it presents much tlie same
appeai-ance as a normal gland, b\it is usually lighter

coloured ; it contains no caseous material, no pus.

The disease is not usually li7nited to a single gland,

but attacks two or more glands lying in close

proximity. The affected glands do not attain a lai-ge

size, for, after growth has slowly proceeded for weeks
or months, it generally ceases, and the tumours
remain stationary. This disease is u^iquestionably

rare, for some of the cases prcsentinj* these sym])toms
are cases of chronic inflammatory enlargement, due to

a primary exciting cause which has been overlooked
or ceased to exist ; others are cases of tuberculous
enlargement, in which the tubercles have remained for

months or years quiescent, not even becoming caseous
or exciting supi)uratiou. I have myself removed r
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group of three or four glands which were said to liave

teen very slowly increasing, with periods of rest,

during several years, without any sign of inflammation,

and liave found them rich in tubercle. Yet, to the

naked eye, they presented no signs of tubercle, and
there was no caseation or suppuration. In doubtful

cases of this kind, and almost all cases of the kind are

doubtful, it is well to administer tonics and cod-liver

oil, but if an eflect is not speedily apparent, to remove
the tumours. Whether they are simple tumours,
inflammatory hypertrophies, or tuberculous, removal
is the most satisfactory method of dealing with them.

Commencing much in the same manner as the last

disease, and ]jresenting for awhile precisely similar

symptoms, is the singular afl'ection to which the name
lymphadeno7)ia or Hodgkin's disease has been /given,

and which has been also named malignant lymphorua.

It appears to be essentially, in many cases, ajgai'co-

matous disease ; in other instances, a general affection

of the blood, or lymphatic system, and will only be

referred to hei'e, because an account of it will be

found in the article on Diseases of Lymphatics (Art.

XXVIII., vol. i.). The disease commences in one or

more lymphatic glands, usually those of one' side of the

neck, grows much more quickly than the simple l,ym-

phonia, attacks gland after gland, is not limited to the

region in which it first appeared, spreads beyond the

glands into the surrounding tissues, shows no tendency

to su[)purate, produces tumours of very considerable

size, aflects distant organs (the liver and the spleen),

and is frequently associated with an alteration of the

blood, in which the white corpuscles are much more
numerous than in health. It is distinguished by the

rapidity of the growth of the tumours, the large size

which they attain, the absence of the signs of inflamma-

tion and suppuration, and the gradual coalescence of the

separate glands.
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In the diagnosis of all these affections of lym-

phatic glands, the chief points to be considered are the

presence or absence of the signs of inflammation,

rapidity of growth, associated signs of strumous

disease, and the general condition of the patient at the

period of outbreak of the disease, for persons suff'ering

from lymphadenoma are often very healthy in apjjear-

auce when the disease commences. The family history

will, of course, form an important part of the case
;

but even with every aid and every possible care, errors

of diagnosis will frequently occur in the early stages

of these diS'erent affections.

The prognosis depends so much on the diagnosis

that it is impossible to lay down fixed rules for it.

It may be said generally that the rapid enlargement

of many glands and their coalescence into a single

mass, without sign of suppuration, is a bad sign,

more particularly if the glands are affected in more
than one part of the body. The prognosis is not

bad, so far as life is concerned, when only a small

group of glands is affected, when the growth is slow,

and when the tumours are separate and hard.

It has already been recommended to remove
separate and firm or hard tumours which have existed

a long time, and are either increasing or have become
stationary, but are not diminishing in size. Even if

they are tuberculous or simple inflammatory hyper-

trophies, removal is the best method of dealing with

them. Befoi-e they have reached this stationary con-

dition, it is probable that internal i-emedies against

struma have Vieen (unployod, and the full benefit which
aan be expected from cod-liver oil, iron, and various

tonics, witli perhaps change of air, has b(!en exhaustetl.

The operation for the removal of glands seated even
deeply in the neck, provid(!d tlicy are not matted
together, is, as a rule, neither very difficult nor
dangerous if the dissection is carried close to the
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individual tumours, and if they are shelled rather tlian

dissected out. The wounds, too, heal with surprising

rapidity, leaving linear scars.

The large masses of lymphadenoma may also be
removed, but the ojieration cannot be recommended.
It is very difficult, especially when the disease has

existed a long period, for the glands are not only

adherent to each other, but are often so firmly fixed

to the surrounding structures that they cannot be
separated without serious derangement of them, or

even the wounding of large vessels and nerves. In
such cases, removal is followed by a speedy reappear-

ance of the disease
;

indeed, it is probable that the

operation will rarely be successful in taking away the

gross disease, to say nothing of the tiny fragments,

each of which is sufficient to form the nucleus of a

new tumour.

In many cases of lymphadenoma arsenic has a

very powerful effect. It should be administered in

the form of the liquor three times a day after meals,

commencing with a dose of five to eight minims. The
dose is increased by one minim every week until

symptoms of slight arsenical poisoning are produced,

which in most persons will be when thirteen to fifteen

minims are taken three times a day. Before this

condition has been readied, it is probable some
improvement will have been noticed if the medicine is

effectual against the disease, and when the full dose is

taken the glands rapidly subside. The dose may now
be diminished in the same manner as it was increased.

Unfortunately, the improvement is not usually per-

manent ; in the course of a few months, in some
cases earlier, the growth again proceeds, and the

disease i-uns its course uninfluenced by any remedies.

Some surgeons recommend, with the internal admini-

stration of arsenic and other remedies, tlie injection

into the tumours of liquor arsenicalis or tincture of
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iodine, or of tlie percliloride of iron. But I liave

seen this practice followed by extensive sloughing

and death of the patient, and I cannot recall a

single instance in which it has been productive of

good.

It is customary in the early stages of glandular

disease, especially of disease of the glands of the

neck, to paint the tumours with some preparation of

iodine. The custom is one to which I have a strong

objection. Although I have no doubt of its value

in some cases of acute inllammation of lymphatic
glands, 1 have never seen any benefit derived from it

in chronic disease ; and it certainly may cause great

discomfort. The only useful local treatment is to

remove with the utmost care every condition of the

adjacent parts which can possibly act as a cause of

further excitement in the afi'ected glands, and to

protect them from injury.

myoma (iiiuscuJar tHmoiir).—The only tu-

mours which appear to contain striped muscular fibres

of nevT growth are congenital tumours
;
and, even in

these, the muscle element forms usually an inconsider-

able proportion of the mass.

Tumours composed in large part of smooth muscle
fibres occur frequently in the uterus, when they ai'e

described as fibrous or fibroid tumours, in the prostate,

and more rarely in the bladder, cesojihagus, stomach,

and intestines. In the prostate they usually pi'oduce

a general enlargement of the entire organ, but in the

uterus and other parts they often form distinct and
definite tumours, many of which assume the polj'poid

shape. They are abnost always so situated that they
are not, at their onset, apparent to siglit or even to

touch, and the symptoms which they produce are

discussed in the articles which treat of the diseases of
the organs they ad'cct. ]t is certain that they usually
gi-ow slowly and are quite imiocent, although they
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may give rise to grave inconvenience or danger by
reason of their seat. Tliey may attain a very large

size, but this is not common. The very large fibroid

tumours of the uterus, which sometimes form huge
masses in the abdomen, are more often due to the

presence of a number of separate tumours than to a

single growth. They are very firm, sometimes quite

smooth, more frequently nodular or tuberose. When
open, they look like fibrous tumours, and are in truth

almost always composed in part of fibrous tissue.

Those in the prostate contain glandular structures.

They may be removed if they are so situated that they

can be reached, but most of those of the uterus and
prostate are treated by palliative measures, while

those of the bladder and alimentary canal are often

not diagnosed during life.

Ani^eionia (vascular or erectile tiuiiour).

—

It suthces here to state that the term angeioma includes

all tumours which are composed chiefly or almost

exclusively of blood-vessels, whether they are arteries,

veins, or capillaries, and whether the blood is con-

tained in true vessels or cavernous spaces. It does not,

on the other hand, include tumours, however vascular

they may be, of which the essential element is sar-

comatous or carcinomatous or fibrous or"other tissue.

For an account of the angeiomata, the reader is

referred to the article on Diseases of Blood-vessels.

In the same manner, the lyniplian^eioinata
are discussed in the article which deals with Injuries

and Diseases of Lymphatics.

Neuroma (nerve tuanoiir).—Tumoui-s consist-

ing of nerve fibres, whether medullated or non-

medullated, are extremely rare. Nearly all the

so-called neuromata are fibromata occurring in the

course of nerves. An account of these tumours and
of the true neuromata, as well as of the bulbs wliich

develop about the ends of nerves' whicli have been
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divided, will be found in the article on Injuries and
Diseases of Nerves.

Sarcoma (embryonic coniiective-tissue
tumour).—A tumour of connective tissue origin,

formed chiefly of embryonic elements, either round,

spindle-shaped, or giant cells, embedded in a more or

less abundant matrix. The vessels run between the

cells, and are often mere fissures or spaces.

Varieties.—The sarcomata are so numerous and
occur under so many diflferent aspects that a fourfold

division of them is necessary.

The round-celled sarcomata are composed of cells

resembling leucocytes, embedded in a homogeneous or

granular basis substance, usually without any obvious

arrangement. The mass is often held together by a

small quantity of fibrous tissue or a meshwork. They
are very vascular and grow rapidly, sometimes form-

ing tumours of vast size, or becoming rapidly dissemi-

nated in different tissues of the body. They may
occur wherever connective tissue exists, and are found
commonly in the skin and subcutaneous tissue, the

bones and periosteum, the lymphatic glands, the

testicle, the eye, the antrum, the liver, kidneys,

ovaries, uterus, lungs, and brain. Several varieties

of round-celled sarcoma are recognised : the lyrapho-

sai'coma, which resembles in structure a lymphatic
gland, and occurs in the glands, tonsil, and other

parts ; the glioma, which has a very similar structure,

but usually smaller cells, and grows from the connec-

tive tissue of nerve centimes, developing especially in

the brain and in the retina ; the psammoma or nest-

celled sarcoma ; the alveolar sarcoma, which resembles

in structure the carciuomata; the melanotic sarcoma,

so called on account of tlie quantity of pigment it

contains, and its consequent dark colour. The last

two of these varieti(\s may be spindle-celled instead of

round-celled tumours. The melanotic tumour, wliether
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roimcl or spindle-cellecl, is found as a priinaiy growth
chiefly in connection with the skin and the pigmented
tunics of the eye.

The second division is formed by tumours composed
of spindle cells. The cells vary very much in size and
shape, from tiny oats to elongated bodies, with
extremely long and delicately tapering extremities.

The cells are often arranged in the form of trabeculae,

so that an appearance of fibrous bands is produced,

and the tumour may be mistaken for a fibrous or

muscular growth. Spindle-celled sarcomata are found

in connection with the skin and subcutaneous tissue

;

growing from the fascite and intermusculnr septa ; in

the interior of bones and beneath the periosteum ; in

the breast, the testicle, the antrum, and the eye. It is

not necessary to particularise the varieties of spindle-

celled sarcomata. The melanotic have been already

mentioned ; the other varieties are determined chiefly

by the size of the cells and the efiect of organisation

on tumours.

With the exception of the spindle-celled tumours^
which have a trabecular structure, it is not usually

possible to distinguish spindle from round-celled

tumours with the naked eye.

The third division, the mixed-celled sarcomata,

occur more often in connection with the bones than
elsewhere. They are such tumours as cannot ana-

tomically be included in either of the two pi-eceding

divisions, and are composed of round and spindle cells

in various proportions, or of cells of many diflerent

shapes and sizes. They, too, bear the same naked-eye

characters as the two preceding kinds, and are

subject to similar organisations and degenerations.

Of these changes it is necessary to speak more
fully, for tliey often affect a very large part of a sar-

comatous tumoui', and so transform it that it may be

mistaken for a growth of an entirely different kind.
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Thus, the embryonic tissues may be changed in great

part into cartihige and boiie and fibrous tissue, and
the change may be so imiversal that only a small jJart

of the original tissue may remain. If this part

escapes observation, and all the course and surround-

ings of the tumour are not carefully considered, it

may be mistaken for a simple cartilaginous, bony, or

fibrous growth, and tlie mistake will lead to an entirely

erroneous prognosis. The cartilaginous transforma-

tions are most common in sarcomas of the testicle
;

the bony in those of the bones ; the fibrous in those of

the subcutaneous tissue, the fascire and intermuscular

planes. It is essential to bear them in mind in

practice, and not to be too ready to accept as sheep

these wolves in their assumed clothing. For, however
largely the transformations have proceeded, there is no
reason to hope that they will aff'ect the course of a

sarcoma or will prevent it from exhibiting all the

malignant characters of the less organised growths.

These transformations of sarcomatous tumours have,

unfortunately, led to a veiy confusing nomenclature,

and to the use of such tei-ms as osteo-sarcoma, osteoid

sarcoma, etc. Where they ai'e very extensive and
pronounced, they may be fairly recognised by using

the terms chondrifying, ossifying, and fibrifying, but
even these terms are not necessary, and the other

names are odious.

The fourth division of sarcoma is the myeloid or

giant-celled, which is formed partly of round, spindle,

or mixed cells, but chiefly of large flattened cells or

masses of protoplasm, containing from two or three to

twenty, thirty, or even fifty nuclei. They are found
in the interior of bones, usually in the cancellous

ends, and affect the lower jaw, the lower end of tlie

femur, and the head of the tibia in preference to all

other bones. They can usually be easily recognised

by their peculiar colour and appearance, which
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resemble closely those of the muscular substance of

the heart.

CoMi'se.—All sarcomata are malignant, but the

manner in which their malignancy is displayed depends

l^artly on the structure of the individual sarcoma and
on its origin. In order to give an idea of theii' clinical

characters and of the course which they pursue, it

may be well to take as examples sarcomas arising in

two or thi'ee different parts of the body.

A spindle-celled sarcoma of the breast mo.st

frequently attacks women about or after the middle
period of life. At first it is almost always encapsuled

and freely movable, and is hard and nodular. But
the age of the patient makes it suspicioiTS, and it soon

grows more rapidly than a fibi'ous tumour. As it

increases in size, it may present a diflTerent consistence

in different parts. If, as is not unusual, cysts are

developed, fluctuating bosses appear. There is no
affection of the axillary glands. The tumour, at first

sepai'abie from the mammary gland, after a while

ceases to be so, but rather on account of its size and
the thrusting of the gland to one side than because

the gland is invaded by it. The skin does not usually

become adherent, and even when growths, forming in

the interior of the cysts, at length protrude and
fungate through the skin, the latter may still be

separate from the fungous mass and freely movable
around it. Nor is the tumour adherent to the sub-

jacent tissues. If it remains without operation, it

may become adherent at all points and may destroy

life by infiltration, by sloughing, or by the formation

of secondary tumours in the lungs, the liver, and other

internal organs.

A giant-celled sarcoma of the lower jaw forms in

the body of the jaw, slowly expands the bone, and
produces a smooth swelling both on its outer and its

inner aspect. The growth is so slow that several
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years may elapse before a tumour larger than a
walnut is formed. The swelling is not adherent to

the surrounding structures ; is rarely ulcerated ; is not

associated with enlargement of the lymphatic glands.

The patient is almost invariably an adult, and more
often over than under forty years of age. The cavity

in which the tumour lies may be opened by removal

of its wall, which is thin and jierhaps crackles when
jjressure is made upon it.

A glioma forms in the interior of the eye of a

child. The sight of the eye is gi-adually lost. The
growth of the tumour is not usually rapid and does

not necessarily cause much pain. If no operation is

performed, it tills the eye-ball, usually spreads along

the optic nerve, not producing in the orbit a large

tumour, and enters the cranial cavity, where it

enlarges to a mass of considerable size. There are not
usually secondary growths, and death is due to the

intracranial pressure. If the eye is removed while

yet the tumour is of recent formation, the j^atient may
remain free from disease ; but it is not uncommon for

a similar tumour to form in the other eye, and later

an intracranial tumour. Or the disease may recur

in the stump of the excised ball, and thus extend to

the brain.

Thus it will be seen how difficult it is to cover all

the possible conditions of a sarcoma by any general
account of its symptoms and course, and how veiy
difficult the diagnosis must be in many cases. Both
sexes and all ages ai-e liable to the disease, and even
children suffer from sarcoma of tlie eye, the bones,

the testicle, the lymphatic glands, and more rarely

of otlicr piirts. Sarcoma is, indeed, the malignant
disease of cliiUlhood, for children are scarcely ever the
subjects of carcinoma.

Most sarcomata grov) rapidly, but this is by no
means invariably the case; for although the growth

V—20
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of secondaiy tumours is rapid, some of the primary
tumours increase in size but slowly. The rapidity of

growth and the size attained are influenced largely by
the origin of the tumour. Some of the sarcomata of

the bones attain an enormous size, while those of the

eye and brain are usually small. The shape of the

tumour also depends very much on the part in which
it grows, and is affected by the resistance of the

adjacent structures. Although the tumours are, in

the first instance at least, sejiarable from the surroimd-

ing structures, they cease to be so as they advance in

size ; and even those which are encapsuled are not

nearly so movable as innocent tumours. With regard

to the capsuhs of sarcomatous tumours, though it may
be said that those tumours wliich develop in the

subcutaneous tissue, in the intermuscular planes, and
in connection with the fasciae are almost invariably

pi"0vided with capsules, this is not the case with those

which gi'ow from the surface of the bones ; and those

which arise in the interior of organs, those of the

testicle, the tonsil, the lymphatic glands, etc., speedily

occupy the whole of the organ and are only encapsuled

by its tunic. From what has been already said, it

will easily be understood that the consistence of

sarcomatous tumours may A^ary within the -saddest

limits, from a softness scarcely if at all distinguishable

from that of liquid to the hardness of cartilage and
bone. Pome of the softest sarcomata are found in the

testicle and lymphatic glands, while examples of the

hardest forms occur in connection with the bones.

The important point to recollect in relation to con-

sistence is, that tlie same tumour usually varies in

consistence at diffei-ent i)arts of its surface, and even

hard growths beneath the periosteum are not of equal

liardness everywhere. Again, the physical characters

of a sarcoma may be greatly modified by the jjresence

of cysts, and these are frecjuently found in sai'comas
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of tlie breast, the testicle, and bones. Sarcomata are

much more liable to ulcerate than innocent tumours

;

and the ulceration, especially of recurrent tumours, is

characteristic. It is not due to mere giving way of

the integument before advancing pressure, but is

preceded in most instances by infiltration of the skin,

which is so changed as to form a part of the growth.

An exception to this general rule may occur, particu-

larly in the breast, where a cyst wall and the skin

covering it may give way before the advancing
pressure of an intracystic growth, wliicli afterwards

protrudes through a circular opening, the edges of

which are thin and undermined. Whether the skin

is infiltrated or whether it gives way to pressure, it

becomes reddened, hot, and tender, and thus presents

the signs of inflammation so as to complicate the

diagnosis in doubtful cases. A sarcoma, when cut

open, may appear to be cartilaginous or bony or

fibrous, but, mingled with these tissues, and par-

ticularly in the outlying portions, the essential

structure of the tumour can almost always be dis-

cerned.. This is in most instances a succulent grey or
brownish-grey material, juicy, and semitranslucent.

Many sarcomata are wholly made of such material, but
others are composed of a material resembling the
substance of the brain or precisely similar to that of a
myxoma.

Some sarcomata (those of the subcutaneous tissue

and some of those of the breast) recur again and
again after removal, perhaps ten or fifteen times in

the course of many year-s, yet never afiect the lym-
phatic glands or distant parts of the body ; other
sarcomata, on the otlier hand, attack the lympliatic

glands witliin a few weeks or montlis of the app(!aranco

of the primary tumour. This is particularly the case

with primary growtlis of the tonsil, the testicle, and the

lymphatic glands themselves. Other sarcomata, again
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(the subperiosteal tumours of the bones, perhaps, above
all others), are dissemiiiated in the bones, the skin, and
subcutaneous tissue, and the internal organs, but only

exceptionally aflect the lymphatic glands. Tlie one
feature of malignancy which all sarcomata possess in

common, is that of infiltration of the surrounding

tissues, so that even those which are encapsuled affect

the tissues lying external to their capsules. The
instances which have been given in illu.stration of the

course of the sarcomata show how marvellously they

vaiy in the rapidity with which they spread and
become disseminated.

The diagnosis of sarcoma is often very diffi-

cult, and can only be made by careful attention to the

jjeculiar features which the disease assumes in the

tissue or organ under examination. Thus, a sarcoma
of the breast can be distinguislied from an innocent

tumour by the age at which it occurs, the greater

rapidity with which it grows, the formation of cysts

in it ; and from a carcinoma by its greater luobility,

the freedom of the skin, the absence of i-etraction of

the nipple, the presence of cysts, and the absence of

affection of the lymphatic glands. A subperiosteal

sarcoma of a long bone may be distinguished from an
innocent tumour by the absence of a clearly defined

outline, by its unequal consistence, its rapid jjrogress,

the pain and heat which are associated with the

largest and quickly growing tumours. But these very

characters which serve so well in the diagnosis between

an innocent and a malignant growth, render it ex-

tremely difficult to decide between a sarcoma and an

inflammatory affection. Ilere the unequal consistence

of the sarcoma, its uneven surface, its contiiiuous

growtli (as jiroved by measurements at frequent in-

tervals), and its greater proneness to attack the ends

than the shaft of a bone, are the features which must
be relied on. In the most obscui'c cases, the diagnosis
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can only be made by an exploratory incision. The
diairnosis of a sarcoma of the testicle cannot be made
certainly from a carcinoma unless the tumour contains

cartilage, or occurs in a" child, when it is invariably a

sarcoma. In the early stages of the disease it is often

mistaken for an inHammatory aQection, or a strumous

or syphilitic testis. The diagnosis depends on the

steady increase of size of the tumour, its varying con-

sistence, tlie fact that it is the body of the organ which

is affected, and the absence of the history and other

signs of struma and syphilis. Space will not permit

me to give a sketch of the characters by which a

sarcoma may most readily be distinguished in every

tissue and organ
;
but, speaking generally, it may be

said that reliance must be placed on the unequal con-

sistence of the tumour, the rapidity or continuity of

its growth, the atlection of surrounding tissues, the

age of the patient, and the circumstance that the af-

fected part of the body is one which is liable to the

occurrence of such tumours.

The prognosis is never good, so far as the cure

of the disease is concerned, but it varies very largely

with the part of the body which is the seat of disease.

Thus, a sarcoma of the tonsil and of the lymphatic
glands is a rapidly fatal disease ; a gia.nt-celled sarcoma
of the lower jaw is frequently curable by operation.

A subperiosteal sarcoma of the femur almost invari-

ably proves fatal in the course of a few months, while

a central recurring sarcoma of the subcutaneous tissue

of the leg may be removed many times in succession

in the course of several years, or be completely cured

by amputation. A sarcoma of the testicle is as

malignant as a carcinoma, and only a small percentage

of either disease is cured by operation.

The ti'OHtJiK'iit, like the diagnosis and prognosis,

depends largely on the scat of the disease, Init it is

also influenced by the structure of the tumour. The
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least malignant sarcomata, and probably none is less

malignant than a giant-celled sarcoma of the lower

jaw, may be scooped out of the cavity which contains

it, and if the cavity be carefully scraped, the disease

may not recur. But in all cases, and even in most
cases of gian1>celled sarcoma, it is far safer to remove,

not only the tumour, but as wide an area of the sur-

rounding structures as can be safely taken away.

Sarcomatous tumours of the long bones should be

treated by amputation of the limb high above the

disease, and the same treatment should be adopted for

sarcomata (not of the bones) which have been removed
and have recurred, especially if they ai-e round-

celled tumours. Sarcomata of the breast are best

treated by amputation of the entire breast, not by dis-

section of the tumour out of the breast. For sarcoma

of the antrum removal of the upper jaw is j^ractised,

and even then the prognosis is not good. Sai-coma

of the tonsil and primary sarcoma of the lymphatic

glands had better not be treated by removal, for the

results of the operation are very discouraging. Never-

theless, a sai'coma of the tonsil may sometimes be I'e-

moved with the ecraseur or the galvano-cautery loop to

afford the patient temporaiy relief in swallowing and
breathing. Sarcomata of the subcutaneous tissue, of

the fascice, and intermuscular planes, must be re-

moved by dissection wlien they are seated in the

trunk or very high up in the limbs
;
and, when the

disease recurs, the operation must be repeated as often

as it is possible to repeat it. and the patient is willing

to undergo the operation. Other general rules than

these cannot be laid down. The method of removal

and the instrument must be decided by the surgeon in

each individual instance, according to his inclination

and the probable advantages of one or the other means.

Palliative treatment is the same as for carcinoma,

and will be discussed in the section on Carcinoma.
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Siidotliclioiiia. (cndotliclini caiiccr).

—

Altliougli very little can at present be said with

regard to the diagnosis and treatment of this disease,

it wonld not be riglit to pass it over without notice.

It is hy no means improbable that many sarcomata, and
some, at least, of the earcinomata, ai'c in reality derived

from endothelial elements, and are therefore endo-

theliomata. But the proof of this proposition is

wanting, and for the present it is well to include in

this class only those tumours which distinctly arise

from endothelial surfaces.

The recorded cases are not yet numerous, but
the number of them is every year increasing. They
occur chiefly in connection with the serous membranes,
growing from the inner surface of the jileura and the

peritoneum. They may appear as a single growth,

but more often are multiple, and many of the growths
are papillary. They ai'e generally soft, and look like

quickly-growing cancers. Their microscopic struc-

ture may resemble that of epithelioma, or the
typical alveolar carcinoma, so that they cannot cer-

tainly be distinguislied by microscopical examination.
Such tumours are naturally fatal from their situation,

but, more tlmn this, they appear to be decidedly
malignant. Besides forming numerous tumours on
the surface of the affected membrane, tliey are quickly
generalised, and, before the primary disease kills by
inducing effusion or repeated attacks of inllammation,
many tissues and organs may be tlie scat of secondary
tumours.

At present nothing can be said i-egarding the
diagnosis of eiidotlielioma. Tt is not easy to diagnose
the presence of primary tumours of the pleura, tlie

peritoneum, and otlier serous membranes, ajid there
are no means l)y wliich tiiese tumours can be distin-

guished from otlier primary tumoui-s of the same mem-
branes. Nor can anything be suggested for treatment.
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Papilloma (warty tuinoiir). — The simplest

forms of papilloma are found upon the tongue and
on the skin, whei'e they consist of one or more
hypertrophied papillos. Their structure is that of a

normal single or compound papilla, a central vessel or

vessels, surrounded by a connective tissue layer, and
covered by one or several layers of ei^ithelial cells.

Warts are found frequently on the hands, espe-

cially of domestic servants ; on the face and many
parts of the surface of the body ; on the scrotum and
penis of men ; on the vulva of women, and about the

anus as condylomata ; on the tongue of both sexes

;

and on the vocal cords, as well as other parts of the

interior of the throat and mouth.
They usually grow slowly, and seldom attain

even a moderate size ; but occasionally large masses
of condylomata are observed, and considerable growths
of compound papillary tumours are found within

the larynx, when the small size of the part in

which they grow is taken into consideration. None
of the.se tumours is dangerous in itself, but danger
may be associated with a papilloma of the larynx

on account of its situation at the glottis. And
a danger of quite a different kind is associated

with warty growths in old peojile, especially with
warty growths upon the tongue and lower lip,

for they may become epitheliomatous. The change
from an innocent Avarty tumour to an epithelioma is

generally marked by the ulceration of the tumour and
by the formation of induration about its base.

Papillary growths are in many instances distinctly

due to some form of irrilation ; those on the hands
to dust and dirt, those on the sci'otum to the effect of

soot and tar, those on the penis and ATilva to the

action of irritating discharges.

The diagnosis is quite easy, for tlie warty
character is almost always very marked, and warty
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carcinomata, and sarcomata can nsiially be dis-

tmguished by their far greater activity, the presence

of induration about their bases, their tendency to

ulceration, and the much larger size which some of

them attain.

The prognosis is good, although the frequency

with which the warts of some parts become can-

cerous has led to their being always regarded with

suspicion.

Treatment.—Simple warts on the hands, the face,

the tongue, may be destroyed by the application to them
of sulphui'ic or nitric acid. If the dilute acid is not

successful, the strong acid must be used. Tlie acid is

carefully applied, so that it touches only the wart,

which shrivels and falls off in the course of a few
days. The application is \isually painless. Or they

may be nipped otf with scissors, and the base be

touclied with lunar caustic. The warty gi'owths on
the larynx may be removed with forceps, or with the

galvano-cautery : their treatment is an important part

of laryngeal surgery. Large warts and warty growths

on the integument and tongue are best removed with

the knife or scissors. And, if there is any doubt
wliether the growth is tending to become epithelioma-

tous, the removal should include a part of the subja-

cent integument
;
every part, in fact, which is, even in

the least degree, indurated.

Adenoma, (glnaidiilar tiimoiir).— Varieties.

There are two types of glandular tumoui', one resem-

bling the acinous glands in structure, the other the

tubular glands. Th(; former are coni])oscd of sacs and
small ducts lined with s[)lieroidal or glandular epithe-

lium, and are represented by the glandular tumours of

the Tnaniina : the latter are comyiosed of tubes lined with
cylindrical or columnar epithelium, and the best exam-
ples of them are found in the polypi of the rectum.

But pure adenomata of eitlier type, that is, tumours

i
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composed wholly of gland sacs or tubes with only so

much connective tissue as suffices to hold together tlie

glandular structures of a natural gland, are very rare.

Site.—They are occasionally found in the female

bi'east, the lower lip, in connection with the salivary

glands and the glands of the integument and mucous
membranes. On the other hand, it is not at all uncom-
mon to meet with tumours composed of fibrous, mucous,
fatty, and other tissues, in which a greater or less quan-

tity of glandular structure is contained. Such tumours
occur very frequently in the breast, more commonly,
indeed, than in any other part of the body, and com-
prise the greater number of the chronic mammary
tumoxirs. The glandular element is an essential part of

their structure, and they are therefore rightly termed
adeno-fibromata, or adeno-myxomata, etc., according

to the structure of the prevailing tissue.

Course.—Their characters and the course which
they pursue depend, however, much more on the struc-

ture of the prevailing tissue than on the presence of the

glandular structures, so that they are, to all intents,

clinically, fibrous, mucous, or mixed connective tissue

or sarcomatous tumours, and not adenomatous tumours.

The pure adenomatous tumours form at present so

small a class that it is not easy to describe accurately

their clinical characters. They appear, however, to

resemble in all essential points the fibrous and other

innocent tumoiu's with which they occur so frequently

in combination. In the breast they grow slowly,

i-arely form large masses, often not larger than a wal-

nut or bantam's egg ; are thoroughly defined, nodular

upon the surface
;
freely movable and separable from

the mammary gland
;
very firm or even hard ;

not

adherent to the skin or muscle, and not jiroducing any

retraction of the nipple or enlargement of the axillary

glands. They occasionally contain cysts, wliich are

due to dilatation of the glandular sacs or ducts. They
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may be removed without clanger, and are not lialile

to recin', altliougli the appearance of recurrence may-

be produced in some cases by the transformation of

another lobule of the gland into a similar tumour, or

two tumours of the same kind may co-exist in the

breast.

In the rectum they usually assume the polypoid

form, occur not infrequently in the bowel of children

and young persons, and may easily be detached. They
are not prone to recui*.

The proper treatment for adenomatous tumours,
wherever they occur, is to remove them, and this can

be done in most cases without difficulty.

A good deal of confusion has been introduced into

the description of the adenomata by the fact that

many different growths have been included under the

term adenoma. Thus, not only the mixed tumours
to which reference has been made are described as

pure glandular tumours, but the French pathologists

employ the term to include cei'tain tumours which
have lost the typical glandular structure and have
become actual carcinomata. The term "adenoid,"

which is applied to some of these growths in Great
Britain, is far less objectionable, although I should

much prefer that all such growths were named " car-

cinomata," in accordance with their actual disposition

and characters.

Cnrcinoina. is defined as a tumour of epithelial

origin, generally presenting an alveolar structure.

The cells resemble usually those of the epithelium

from which they are derived. They are not embedded
in a matrix, like the cells of sarcoma, but lie closely

packed within alveoli, formed by fibrous tissue : they
multiply generally by endogenous formation. The
vessels traverse the fibrous tissue, and rarely lie be-

tween the cells.

Varieties.—Four great varieties of carcinoma
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may be made, but it is certain that many specimens
of the fourth, if not indeed all of them, are merely
altered examples of the first variety. They are

the S])lieroidal-celled (which includes the liard and
soft carcinomas) ; the squamous-celled (epithelioma)

;

the cylindrical-celled, and the colloid.

S|>lici'oit1al-ccllc«1 or g^laiidular-ccllctl car-
cinoma, is derived from the epithelium of acinous

glands and those of the tubular glands which are

lined with glandular epithelium. It includes the

tumours commonly recognised as hard and soft carci-

noma, between which the essential difference appears

to lie in the gi-eater quantity of fibrous tissue which
the hard contain, and the overwhelming preponder-

ance of cells in the soft carcinoma. The hardest

examples of the hard form are usually called scirrhus :

indeed; the term scirrhus is often aj^plied to the whole

group of hard cancers.

Hard splicroidal-ccllcfl carcinoma is found

primarily in the breast and alimentary canal, where it

grows most frequently about the pylorus. A few ex-

amples have been met with- in connection with the

glands of the integument. A full account of the dis-

ease will be found in the article on Diseases of the

Breast, but the general characters must not be passed

by here. The tumour forms an indurated, irregular,

nodular or tuberous mass ; continuous with the gland,

but at first freely movable with the gland
;
growing

usually quickly, yet not generally forming a large

mass. As it increases in size, it aflects the suri-ound-

ing structures, infiltrating or drawing them into it-

self, aiid thus becoming adherent to the skin, the

muscles, fasciae, and other parts. This projierty of

carcinoma produces some of the most characteristic

symptoms of the disease, and is responsible for many
of tlie difficulties in removing it. If the tumour
reaches the integument, it may change it into a hard,
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dull red or livid material, and in time ulcerate. The
ulcer forms an irregiilar chasm, with everted edges,

which are very hard and commonly tuberous ; the

surface of the iilcer is also tuberous or nodulai', often

partly covered with slough, and seldom or never with
granulations. If the primary growth is seated in the

breast or the oesophagus, the lymphatic glands become
enlarged ; but if it is seated at the pylorus, they often

escape the disease. The case may terminate within

a few months by secondary formations of carcinoma
in the liver, the kmgs, the bones, and other parts

;

and the skin is very liable to be the seat of numerous
nodules. But iii the large majority of instances the

patients live for as many as twenty-four or more
months, and may even exist for as many as ten or

twenty years, most of which are passed in enduring a

foul ulcer, which bleeds from time to time. Ulcerated

carcinomata are generally believed to be less prone to

produce secondary affection than carcinomata which
are not ulcerated.

The hardest varieties of hard carcinoma (the

scirrhous tumours) present this peculiarity, that they
tend to draw towards themselves the surrounding

structures, extending their long processes from the
small shrivelled lump which forms the tumour, and
dragging the tissues towards the lump which never-

theless does not grow larger, but on the contrary

rather shrinks. In this manner it sometimes happens
tliat an organ like the breast, which has been the

seat of cancer for many years, is actually consider-

a))ly reduced in size, and there remains nothing more
than a kind of cicatrix, bound down to the ribs so

firmly as to form one with them. Unfortunately, the
tumour is not cured, however much it shrivels ; secon-

dary growths may arise in distant parts of the body,
and the patient may perish from disseminated carci-

noma. Some of tho worst forms of hard carcinoma
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are those iii which there is no definite tumour
when the affected part is cut open after removal or

death, and in which there is no shrinking such as

takes phice in the scirrhous tumours, but the disease

is disseminated through the healthy tissues in cords

and nodules.

The appeai-ance of a liard carcinoma, when cut

into, is usually that of a very firm opaque white mass,

of the consistence of a turnip. The cut surface is

juicy, often blotched or streaked with blood, in many
cases traversed by fibrous bands

;
creaking when

cut, and presenting a concave section. The tumour
may be circumscribed and clearly defined, but is

scarcely ever encapsuled. It is not separable from
the tissues in the midst of which it lies, and frequently

islets of fat and other normal tissues can be discovered

in the outer portions of the new growth, which
has extended between and around them, but
has not yet completely transformed or destroyed

them.
Soft, spheroidal-celled carcinoma, which is

also known by the names of medullary and enceplia-

loid, is not so common a disease as hard carcinoma.

It occurs primarily in the breast (but rarely), the

testicle, the bladder, liver, kidneys, the ovaries and
the interior of the eye. In its typical form it has a

brain-like appearance and consistence, which fully

justifies the name encejDlialoid which was at one time

so frequently applied to it. In its clinical characters it

differs from hard carcinoma chiefly in the fact that it

grows much more quickly, and runs its course in

much less time ; it forms usually a larger mass ; it

is, as its name implies, a soft tumour, and may be so

soft that it fluctuates like an abscess. The course

and general characters of a soft carcinoma of the

testicles are so similar to those of a sarcoma of the

same organ that the desciiption of the latter would
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pass for that of the former. The only differences,

clinically, are that the carcinoma never contains

bone or cartilage, and that carcinoma never occurs iii

children.

For all practical purposes, it must be borne in

mind tliat there is no essential difl'ei'ence between a

hard and soft carcinoma, and that the two varieties

run one into the othei\ In the secondary affections,

the one variety is sometimes replaced by the other,

and the distinction is so artificial that a tumour which
one surgeon will terra soft, another equally experienced

will call hard.

Speaking generally of all spheroidal celled car-

cinoma, it may be said that the disease is rare before

the age of thirty, but from that age until the end of

life it is not uncommon. Again, it is much more
common in persons after than before forty ; and it is

not improbable, if the proportion of aged persons to

the total number of living persons in the community
were taken into account, that it might be found to

increase in frequency during each decennial period of

life. Females are much more liable to it than males,

chiefly on account of the extreme liability of the

female breast to cancer.

The grov)t,h of soft carcinomata is rapid, while

that of the hard carcinomata is usually rather slow,

unless it is compared with the rate of growth of

innocent tumour.s, such as the fatty, the fibrous, and
the bony tumour.s. Neither the soft nor the hard
carcinomata usually form very large growths, such
tumours, for instance, as the huge sarcomatous tumours
of the bones ; I)ut occasionally a yv.vj lai'ge tumour
is formed in the In-east or testicle, and the liver is

sometimes enormously enlarged Ijy infiltrating cancer.

The secondfiry growths often greatly exceed in size

the primary disease, and attain a huge size in a far

shorter space of time. The shape of a spheroidal-celled
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carcinoma varies very much with the variety of the

disease and the organ in which it occurs. Those of the

testicle are usually large ovoid masses, with low bosses,

separated by sliallow gi'ooves. Those of the breast

whicli are soft form large globular or tuberous masses.

The diffused tumours of the liver, Avhich are generally

primary, sometimes maintain very singularly the

natural shape of the organ. On the other hand, the

hard, shrivelled scirrhous cancers of the breast produce
only very little tumours, and sometimes no tumour at

all, but only a shrivelling and induration of the

aflected parts. And some of the hard carcinomata of

hollow organs, such as the stomach and the bladder,

produce a general and very uniform thickening and
induration of the walls of the organ, which is often

associated with considerable diminution in the size

of the cavity, and of course Avith an absolute incapa-

city to exjDand or contract.

Among the changes which spheroidal-celled car-

cinomata undergo, perhaps none is more important,

from a clinical aspect, than the softening, which may
be due to fatty degeneration or to other pathological

occurrences. The carcinomata which soften when
they reach the skin, before they break form lai-ge

fluctuating masses, and are not infrequently mistaken

for abscesses. The diagnosis is made by attention to

the history of the case, and by observing that the

consistence of the tumour varies in diflerent parts,

and particularly that the base is hard, or at least

distinctly solid, while the superlicial parts are soft and

fluctuating. Another result of softening is the

formation of cystoid cavities in the interior of car-

cinomatous tumours, cavities often of considerable

size, so that the tumour gains the character of a true

cystic tumour. In addition to cystoid cavities, true

cysts form in the carcinomata of the breast, the

testicle, and other glandular organs.
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Tlio manner of extension of a cfircinoma is

Ly infiltration of the adjacent sti-uctures, and this

jn-oduces an important clinical feature, for it accoimts

for the adhesions of the tumour and the less and less

mobility, until in the latest stnges it becomes aljso-

liitely lixed.

Secondary afifection of the lymphatic g-lands

is produced by most carcinomata, or it would perhaps

be more correct to say, by the carcinomata of most
parts. Those of the breast, the testicle, the bladder,

affect the lymphatic glands ; those of the antrum and
the eye very seldom, and as it were only by chance.

Dissemination is common in connection with

isbe carcinomata of almost every part ; and the organs

liable to be affected are the skin, the bones, especially

the vertebra, the liver, lungs, kidneys, brain, and
other internal organs. The possibility of secondary

affection ought always to be kept in mind, even when
a primary carcinoma has shrivelled up and become
apparently quiescent, and when there is no sign of

recurrence in situ after removal of a primary growth.

In such patients pains in the lower extremities, with

other ob.scure symptoms of sf)inal mischief, should

always raise the suspicion of cancerous affection of

tlie spine ; and pains in such a bone as the femur,
associated with swelling as if from ostitis or perios-

titis, of secondary carcinoma of the bone. If there is

cancer of the bone a spontaneous fracture fi'equently

occurs ; and I have 7nore than once seen a case in

which, vvitliout any previous pain or noticeable swell-

ing, tlie femur has spontaneously broken by reason of

secondary cancerous disea.se in its medullary canal.

In the sairic! manner, nnomalous cerebral sym])tonis

soniotinios occur many niontiis after the removal of a

priinary carcinoma, and gradually terminate in death,

when the post-inort(^m examination revf^ii Is a socondai'y

tumo\ir of the brain. In some rare instances, the

w-20
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secondary disease aflects many bones, and, without
producing a distinct tumour in any of tliem, so

changes their structure as to render them peculiarly

brittle, that they break with the most trivial accident,

or indeed spontaneously.

In the large majority of cases of spheroidal-celled

cai'cinoina thei'e is no serious difficulty in making the
diag'iiosis. The age of the j^atient, the comparative

rapidity with which the tumour has increased, its ad-

herence to the tissue or oi'gan in which it has arisen,

and its increasing immobility, are most valuable signs.

Also the characters of the ulceration when there is

ulceration. But there are some cases in which I

believe it is impossible to make a correct and certain

diagnosi-s. Thus, I have seen simple cysts and chronic

abscess of the breast mistaken for carcinoma, and an
encapsuled carcinoma (a very rare disease) mistaken

for a simple fibrous tumour ; while in those parts of

the body in which carcinoma and sarcoma are of

almost equal frequency, such as the testicle, it is in

most instances quite impossible to distinguish between

the two diseases. Between chronic inflammation and
carcinoma, or chronic abscess and carcinoma, the dilfer-

ence is usually determined by the greater hardness of

the carcinoma, the absence of fluctuation, the steady

enlargement, and the associated cii-cumstances, such as

pregnancy or lactation when the breast is the seat of

the disease. Between cyst and carcinoma the diag-

nosis depends on the circumscribed form and greater

mobility of the cyst, and its greater elasticity, even if

there is not perceptible fluctuation. In the later

stages of the disease, the condition of the overl^-ing

skin and of the neighbouring lymphatic glands is of

great importance in determining tlie nature of the

tumour.
In those cases in wliich there is fluctuation, and

there is difliculty in deciding whether this is due to
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the softening of a carcinoma or to the presence of

pus or cystic thud, a puncture should be made with a

line trocar and canula, or with a grooved needle ; and
in all cases in which there is the least doubt of the

nature of the disease, an incision should be made into

the tumour before an operation for its removal is per-

formed. Not long since a breast which had just been
removed for carcinoma was sent to me for examination

from the country. It was still unopened, and when
I cut into it, a quantity of clear li(|uid escaped and
the "carcinoma" disappeared. Had the incision been
made before instead of after the amputation, the

woman would have kept her bi'east and been spared

the danger of the operation.

The treatment of the spheroidal-celled carcino-

mata will be considered when the other varieties of

carcinoma have been described.

Squamous - celled carcinoma.—lEpitlic-

lioma is composed of masses or columns of squamous
epithelial cells, like those of the skin and tongue.

The masses or columns dip down into the subjacent

tissues, and gi-adually infiltrate every structure with
which they come in contact. They contain globes or

nests of flattened epithelial cells.

Squamous-celled carcinomata may groio from any
part of tlie body which is covered by squamous
epithelium, and are frequently found where skin and
mucous membrane meet. Of the external parts, they
occur, taking the parts from above downwards, about
the head and face, upon the nose and lower lip, on
various parts of the body, on the penis and scrotum
in the male, the vulva in tlie female, at the anus in

both sexes. They are rai-e upon the limbs, lait arc
occasionally seen upon the hands and feet. Of internal

parts tlu^y attack tlie tongue;, palate, gums, tonsils,

Lirynx and pharynx, the (esophagus down as far as

the entrance to tlie stomach. They -are found in the
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bladder of both sexes, at the orifice of the uteinis in

females.

Epithelioma is very unusiial in persons under the

age of thirty, and is much more usual after forty years

of age. It attacks men more frequently than women.
Thus epithelioma of the lower lip is a disease almost

limited to men
;
epithelioma of the tongue, the oeso-

phagus, and the larynx many times more frequent in

men than women. In considering the causes of the

disease this point will be again referred to.

Epithelioma may commence in the form of a wart
or warty growth, a crack or fissure, a tubercle, a

nodule or lump ; or an ordinary ulcer may become
epitheliomatous. The disease is liable to attack scars,

and usually commences tlien as an indolent ulcer in

the middle of the scar tissue. No matter what is the

original form in which tiie disease appears, it almost

invariably ulcerates at a ver}' early date, and the

ulceration often advances so rapidly in proportion to

the rate of increase of the new growth that epithelioma

a23pears rather to belong to the class of ulcers than of

tumours. In some cases, however, the new growth
proceeds steadily, and the ulceration is only superficial

until a tumour of considerable size is formed. Such
a tumour presents on section a white opaque juicy

surface, from which yellowish plugs can be squeezed

out. There is no capsule, but the margin of the

growth is cleai'ly defined. Its consistence is liable to

considerable variation, but the tumour is always

harder than the surrounding textures. This harder

consistence is of great clinical importance, for the

characteristic induration of the edges and base of

epithelial ulcers depends upon it. A Avart may
ulcerate upon the lower lip, but until the chai'acter-

istic sign of induration around the ulcer is observed

the diagnosis of epitlielioma is not made. An ulcer

forms upon the border of the tongue, remains indolent



EpITHEL[OMA. 341

and unliealed for many weelcs, but is not recognised

as epithelioma until its base and borders become
hardened. If, now, the ulcer is removed, the in-

duration is found to depend on the presence of n. layer

of the same opaque white substance which forms the

larger tumours. The appearance of an epithelial

ulcer may resemble that of other carcinomatous

ulcers, but it is usually a more indolent sore, some-

times a mere chink or cleft, and in not a few instance'*

it is covered with jjajiillary projections so as to assume
the appearance of a warty or cauliflower growth.

The rapidity of yrowtk and the size attained by
cpitheliomata are extremely different in different

parts of the body. On the lower lip the disease

usually extends very slowly, and may take three

or four years to reach the size of a nut. In the

tongue the rate of growth is often very rapid,

and a mass of considerable size may be produced in a
few months. The softer and more vascular the

tissues are, and the warmer and moister the

affected part of the body, the more luxuriant is the

growth of the disease. Like other malignant tumours,
it affects every tissue with which it comes in contact

;

fat, fibrous tissue, bone, and even cartilage. An
epithelioma commencing in the skin of the leg ex-

tends down to and into the tibia, pervades it until the
bone is so altered and softened that it breaks spon-

taneously or with the slightest violence. An epithe-

lioma of the gum affects the surface of the jaw

;

crumbles it away until at length it eats into and com-
pl(!tely tln-ough it.

The lymphatic glands are affected by the epitlic-

liomata of most parts of the body, those of tlie

lip, tongue, tonsil, penis, scrotum, vulva, and the skin
of many parts. On the other hand, ejjitlicliomata of

the antrum, of the skin of the face (many instances

of rodent ulcer), of the intrinsic parts of the larynx,
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rarely affect the glands. The exceiDtion in the case

of the intrinsic jDarts of the larynx is the more strik-

ing, because epithelioniata of the extrinsic parts affect

the glands certainly and early.

EjDithelioma may be disseminated iia other parts of

the body, but dissemination is not so frequently ob-

served as in the case of most of the other forms of

carcinoma and of the sarcomata. Secondary tumours
occur in the liver, lungs, kidneys, the bones, and
different parts of the skin.

Squamous-celled carcinoma may usually readily

be diagnosed. The small size of the tumour, the

early ulceration, the indolent character of the ulcei',

the induration about its base, the warty surface which
it not uncommonly displays, are the signs by which it

is recognised. If to these are added the seat of the

disease, and the age and sex of the patient, the diagnosis

of most cases is singularly easy. As examples may
be taken an ulcer of the lip, a lump upon the tongue,

and a warty growth upon the scrotum. A fissure or

crack is seated on the prolabium of the lower lip, with

induration extending a quarter of an inch or more
into the subjacent tissues, so that there ajjpears to be a

body like a small nut in the substance of the li}).

The ulcer is indolent, discharging watery liquid, hav-

ing an irregular or warty surface, often covered with

scab. There is no surrounding inflammation
;
prob-

ably no pain. The patient is a man of iifty to

seventy years of age, and the disease commenced
many months previously as a wart or crack, which
was perhaps cauterised or picked off, but quickly

formed again, and slowly sjiread. In the second case,

an indolent lump exists in the substance of the border

of the tongue. It is much firmer than the adjacent

portions of the tongue, is smooth, ill-defined, not

particularly painful or tender. There is no inflam-

mation about it. Its surface may be cracked or
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ulcerated. It is very likely situated opposite a ragged

tooth, and uiay be attributed to tlie irritation ot" the

tooth. The patient may be a man or woman, but is

much more probably a man over five-and-tliirty years

of acre, and the disease lias existed from four to six

months.

The third case is that of a chimney-sweep or

worker in tar. There are several, perhaps many,
warts upon his scrotum, but one of these is larger and
harder than any of the others. It is also ulcerated,

and a foul sore has formed, discharging offensive fluid,

and having an indurated base and edges. The indura-

tion extends some distance beneath the skin. The
sore is not inflamed. The man is forty to sixty years

of age, and the wart has been slowly changing its

character for the last five months.

There can scarcely be a doubt in cases such as

these, and if the lymphatic glands are enlarged in

association with the disease, the diagnosis is as clear

as it can be of epitlielioma. The lump in the border

of the tongue may possibly be a gumiua or a tuber-

culous mass, but in either case thei-e will almost
certainly be some associated signs of syphilis or

tuljercle.

Ill those cases in which there is an ulcer, and they
form tlie vast majority of the total number of cases of

epitlielioma, great as.sistance in making the diagnosis

may Ijc gained by Hcraping the surface of the sore

gently with a knife, find examining the scraping
j)Iace(l in a drop of water on a microscopic slide. The
scraj)ings taken from syj^hilitic antl tuberculous ulcei's,

which arc by far the most liable to be mistaken for

epithelioma, are composed of pus, blood, tlie do^bris of

food, aud micrococci and other parasitic masses.

Those whicli come from an epitlielial ulcer contain
many ei)itlielial cells, distorterl, vaiying in size and
sliape, with two or more nuclei, and, not uncoumionly.
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cell nests, or poitions of cell nests. In all doubtful

cases, this method of confirming the diagnosis should

be employed.

Epithelioma can, more certainly than any other

form of malignant disease, be clearly ascribed to

some predisposiny cause or source of irritation. Thus,

warts or sore places on the lip, which are continually

picked or irritated ; cracks or sores on the tongue

which are rubbed by a ragged tooth ; the continual

presence of soot in tlie furrows of the scrotum

;

chronic inflammatory conditions, and white joatches

on the tongue and cheeks, are all of them conditions

favourable to the development of epithelioma.

An account of rodent ulcer, which is a variety of

squamous-celled carcinoma, will be found in the article

on Ulcers.

CyJsmli'ical or coluniMar-cclletl carci-
iionia is a much rarer disease than either of the two
preceding. It is often described as a variety of

epithelioma, but there are many reasons against this

course. It originates from cylindrical ejaithelium,

either from that covering the sui'face of mucous mem-
branes or lining glands, and in its structure resembles

the parts from which it grows. There are no cell

nests or epidermic globes. It is met with most
frequently in the uterus and rectum, but may occur

in other portions of the intestinal canal. It has also

been descried in the air j^assages, the milk ducts, and
bladder. It forms an indurated mass in the wall of

the oi'gan in which it grows, producing considerable

narrowing of canals, ulcerates at an eai'ly period, but

varies greatly in the rapidity with wliich it extends.

It infiltrates the adjacent structures in the same
manner as other carcinomata. The glands are afiected

in many instances of primary disease of the rectum

and uterus, and secondary tumours, bearing the same
genez-al and microscopical characters as those of the
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primary disease, occur in the liver, the lungs, and
other parts. For a longer account of the clinical

characters of this variety of carcinoma, the reader

is referred to the article on Diseases of the Rectum.
Colloid carciaiouia is also called alveolar car-

cinoma on account of the cells, or alveoli, in which
the colloid material is contained. The alveoli are

sufEciently large to be discovered by the naked eye,

and are sometimes of considerable size. The colloid

material resembles soft jelly, and is usually so diffluent

that part of it escapes when the alveoli are opened.

The appearance of the disease is thus very character-

istic.

It is doubtful whether colloid carcinoma is not

always a degenerate or altered form of one of the

preceding varieties of the disease, esj^ecially of the

spheroidal-celled carcinoma, for cells resembling sphe-

roidal epithelium are found embedded in the colloid

jelly.

The disease occurs frequently in the walls of the

stomach and largo intestine, in the omentum, and
rarely in the breast. When it occurs as an external

tumour, for instance in the breast, there are usually

no signs by which it can be distinguished from the
ordinary carcinoma of the breast. It runs a similar

course to the ordinary form of carcinoma, occurring

in the parts of the body in which it grows, but is

rather slower, and may therefore be considered less

malignant.
Villous cnrciiioina may be mentioned, be-

cause the term villous is occasionally used in connec-

tion witli cnnccr, especially with cancer of the 1)ladder

and intestine. It does not, however, imply a special

variety of carcinoma, but merely that the cancers

which occur in those parts of the body occasionally

assume a tufted or villous form. Tlie essential

structure of tlio disease is the same, and the course
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which it pursues is not affected by the outward form
of the tumour.

In the same way it is necessary to Avarn the

student that the tumours which are sometimes named
osteoid cancers are ahnost invariably ossifying or

calcifjang sarcomata. Tiie formation of bone in true

carcinomata, or e\'en the deposition of calcareous

salts, is very rare.

Tlic radical Ircatincnt of all forms of
carciiioiiia is their complete removal or destruction

wherever this can be accomplished, and the condition

of the patient justitios the operation. When an organ,

such as the eye, the breast, or the testicle is the

affected part, the entire organ should be remoA^ed.

But when the tumour is destroyed by means of caustic,

the complete destruction of the breast itself is not

rigidly insisted on. In the case of the breast, Jiowever,

and in every part of the body in which it is j^ossible,

a surrounding area of apparently healthy tissue ought

to be removed with the tumour. Thus, in the

amputation of a carcinoma of the breast, it is cus-

tomary (and the cu.stom is one which ought not on
any account to be departed from) to take away a large

elliptical portion of the integument, even when there

is no affection of the integument, so far as can be

seen. When a carcinoma is deeply seated in a limb,

when, for instance, a squamous-celled carcinoma, com-

mencing in the skin of the leg, has made its way into

the tiljia, amputation must be performed, and the limb

should be cut off high above the disease. Glands
which are affected in association with the primary

disease should be removed when their complete removal

can be eflected. This is frequently done in the case

of enlarged and carcinomatous glands in the sub-

maxillary and j^arotid regions, the axilla, and tlie

groin. Quite apart^ however, from the immediate and
remote daniiers of such ouerations, the mere fact of
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the presence of glandulai" enlargement renders the

prognosis of the disease, wherever it is situated, much
more gloomy. It is an indication of a more adx auced

malignancy, and there is much less hope of a successful

issue of treatment. Yet, even when the glands are

extensively diseased, and there is no hope of removing

them, the primary tumour may sometimes be removed
with great advantage to the patient. This is particu-

larly the case in carcinomata of the tongue and penis,

when the primaiy cai'cinoma can be freely and easily

removed, and is, or is likely to become, the source of

great pain and grave inconvenience to the patient.

The prospect of radical cure by operation, of whatever
kind, depends largely on the situation and nature of

the disease. Epithelioma (squamous-celled carcinoma)

of the lower lip is perhaps the most amenable to treat-

ment of any form of carcinoma. Small epitheliomata

(rodent ulcers) of the face may be cut out with good

hope of curing them. Eight or ten per cent, of

operations for carcinoma of the tongue are successful

in curing the patients, so that at least no recurrence

takes place within two or three or more years, whereas
the disease, if left to itself, usually proves fatal in

twelve or eighteen months. Probal)Iy a greater

number of cases of carcinoma of the breast are cured

by operation; and many of them, if they are not

cured, are decidedly relieved, the disease returidng in

some other part of the body, and terminating without
any apparent tumour, and without the distress of an
open ulcer. Carcinoma of the testicle is a very fatal

disease, and carcinoma of the a'sophagus and tonsil

are rarely, if ever, bcnefit(;d by any operation directed

to tiie i-adical cure of the disease.

With regard to the manner of dealing with the

disease, a great deal depends on its situation and on
the ag(! and genci'al condition of the ])ii,tient. In the

vast majority of cases the knife is employed as the
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surest and most surgical instrument in the hands of a

dexterous surgeon. But the tongue is removed more
commonly with scissors or with the galvano-cautery

or the ecraseur ; small epitheliomata of the face may
be destroyed by the aijplication of nitric acid or the

acid nitrate of mercury, or Vienna paste. And even
large tumours of the breast in delicate or very, elderly

women may with greater safety be destroyed by the

application of Vienna paste or chloride of zinc, or

finely powdered asbestos mixed with three times its

weight of strong sulphuric acid. By one or other of

these agents, successive layers of the tumours are

removed, until the entire mass is destroyed, and a
large cavity is left which gradually heals up from the

bottom. The defect of this method of treatment is

that the amount of destruction cannot be so certainly

regulated as it ought to be, and that it is tedious and
infinitely more j^ainful than removal Avith the knife.

Yet there are many persons who will prefer the most
tedious and painful treatment rather than submit to

anything which is termed an operation. The manner
of using asbestos and suljjhuric acid is described at

length in a pamphlet published by Dr. William Bell.*

I am not aware of any internal remedy which will

cure a carcinoma, but I think I may say that I have
seen patients improved by the administration of Chian
turpentine. The tumour or ulcer has lessened in size,

er partly healed under its influence, and the general

health has imjiroved. In no instance, however, have

I seen a permanent cure ellected, although I liave

seen sevei-al jiatients who have been treated bj' tlic

originator of the treatment. And on the other hand,

I have seen such j^ersous whose disease has not been

modiiied in the least degree by the administration of

Chian turjjentine. If Chian tur])cntine, or any similar

*" Michel's Process for Eemoviug External Tiuiioui-s." Lou(Jou.

1871.
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remedy, is employed in the treatment of carcinoma,

it should only be as an adjunct to other means, or

in default of other means in cases in wliicli no
operation is admissible.

When a case of carcinoma is considered to be

heyond the reach of radical treatment, and is, therefore,

regarded as hopeless, there is too great a disposition to

leave the patient to his fate, only giving opium when
the pain of the disease is excessive. This is a very

grave mistake, and one which cannot be too severely

blamed. Pain may be allayed by the internal ad-

ministration of morphia or oj^ium, the doses of which
must be directed to completely allay the pain, not

limited by the mere pharmacopojial notion of what is

a sufficient dose for an adult. The external application

of menthol, either in the form of a cosmetic stick or

mixed with an equal part of oil of cloves and ten partt:

of spirit, I have known soothe some persons suflering

fi-om external cancers which were not ulcerated. 1

have also used ointment of equal parts of the ointments

of belladonna and aconite for the same purpose with

good efiect. Some of the quickly-growing acute

cancers are eased by the constant application of lead

and opium lotion, or of lead lotion without the opium.

For ulcerated cancers, cocaine mixed with water in

various proportions may be used as a spray, or care-

fully painted on the painful part. And in more than
one such case I have used, with admirable effect, a

powder composed of two grains of iodoform, and a

sixth of a grain or more of morphia dusted on the

painful spot.

The stench of open ulcers is often more difficult to

combat than the pain. For this purpose poultices of

charcoal or powders of iodoform and charcoal, or

lotions of .sanitas, or bichloride of mercury, or or carbolic

acid may be usrsd. Gamgce's antiseptic pads may bo

employed with great advantage in treating fcetor.
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XXV. INJURIES OF BLOOD-VESSELS.

A. Pearce GorLD.

A. Injuries of arteries.—The injuries of ai-teries

may be considered under the heads of contusion,

laceration, and ivounds.

I. Contusion.— The severity of this injury

varies greatly. In the slightest cases there is no
gross change j^roduced in the vessel, and no imme-
diate effect, but the vital properties of the iiitima

are so altered that in a few hours or a day or

two the blood gradually coagulates at the injured

spot and blocks it up. The only evidence of such an
injuiy is the occlusion of the artery, commg on not at

once, but at an interval after the injury. When the

contusion is more severe the brittle inner and middle

coats are torn across and curl up inside the adventitia.

The blood then coming in contact with tissues un-

covered with intima speedily coagulates upon the"

ends of thd torn coats, and the clot extends until the

blood channel is completely blocked. This condition

is marked by arrest of pulsation at a particular spot

in an arterial trunk, coming on immediately after an
injury.

Where the contusion is more severe still, not only

are the two inner coats divided and curled up, and a

clot formed upon them, but the adventitia may be

severed, and so crushed that its elasticitv is destroyed,

and it falls over the end of the plugged vessel
;

or,

without division of the vessel, its outer coat may be so

bruised that its vitality is destroyed and tlie dead part

is separated and its place occupied by new living tissue.

Treatment.—Tliis resolves itself into the preser-

vation of rest for the artery, its protection from
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injury, and aitention ^5, the parts deprived of tlieir

direct blood supply. [See page 386.)

2. L.acevalioii deserves a separate notice, be-

cause its eflccts upon the arteries are so special.

When a vessel is over-stretched to the point of lace-

ration, the brittle inner and middle coats quickly snap

and curl up within, while the outer coat is drawn out,

stretched beyond the play of its elasticity, so that

after it snaps across its ends fall over those of the

vessel. It thus hap[)pns that even the largest arteries

may be torn across without the occurrence of haemor-

rhage, and it is a well known fact that lacerated wounds
are pai-ticularly free from Vjleeding. No special treat-

ment of the laceration is required.

3. Wounds.—When an artery is completely

severed its cut ends contract and retract within the

cellular sheath of the vessel in a way that will be

further spoken of when describing the natural arrest

of hemorrhage. When an artery is incompletely

severed, and the wound is transverse to the axis of

the artery, it gapes widely ; when the cut is longi-

tudinal its edges do not gape, and blood escapes only or

chiefly during the ventricular systole ; w-hen the wound
is oblique it is intermediate in character.

Haimorrhagc is i/ie symptom of a wounded artery.

A fine puncture may be inflicted upon an artery

without causing any bleeding. The nature of the

wound in the soft parts has a considerable influence

tipon the effects of a wound of an artery. Where it is

a sim])le inci.sion, the blood escaping from the artery is

freely spurted from the wound, but when it is of the

nature of a punctured wound or a valvular incision,

the blood cannot thus freely esca])e, and it tends to

infiltrate the cellular tissue of the ])art, along which it

may spread for a groat distance. If the external wound
is closed while the bleeding from the artery continues,

this tendency is greatly increased. In this case the
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injuiy is similar to the subcutaneous rupture of an
artery. VVlien the infiltrated blood is in small

quantity and does not form a distinct tumour, it is

known as an extravasation or sugillaiion ; Avhen it

forms a distinct tumour biit the communication with

the artery is closed, it is an lictmatoma ; and when the

communication between the artexy and the blood

tumour persists it is a traumatic aneurism. (See page

450.)

When an artery is divided completely across, the

parts to which it is distributed are at once deprived of

blood. But, owing to the free communications between
the small arterioles, blood is quickly poured into the

empty vessels from neighbouring ones in which the cir-

culation is uninterrupted. The complete division of an
artery also stops the pulse in the vessel beyond and
in its branches

;
when, however, an artery is only

wounded, and not completely severed, a certain

amount of pulsation may still be detected in it and in

its branches beyond.

The healing' of a wound in an artery is fully

described in the section on Hiemorrhage (page 356).

The comjilete division of an artery leads to its com-

plete occlusion ; but a small wound in a vessel, one

extending not more than one quarter of its cii-cuna-

ference, may be healed up without occluding the

vessel, plastic lymph first sealing up the wound and
then firmly cicatrising it.

B. Injuries of veins.
1. Contusions of veins arise under similar

conditions to the contusions of other parts. When
quite slight they may not give rise to any conse-

quences which will enable them to be recognised ; if

more severe they lead to coagulation of the blood in

the vein. [See page 389.) Wlien the contusion is

more severe still it leads to the death of all the

coats of the vein and to the coagulation of the blood
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within it ; tbis occurs in sevei-e crushes of parts, such

as are followed by local death.

2. Liaccratioiis of veins occiir where limbs, or

parts of limbs, are violently torn ofi" from the body, as

in the reduction of dislocations, especially when these

are of old standing. Laceration may completely oc-

clude a vein, as an artery, but owing to the smaller

amount of elastic and muscular tissue in its walls, a

torn vein may continue to bleed when its companion
artery is completely closed. Thus it happens that

very extensive and even fatal hremorrhage may occur

from a subcutaneous laceration of a vein.

3. Wounds of veins are of very common oc-

currence. They heal in the same way as a wounded
artery ; but obliteration of the vessel is much less

frequent. Where a vein is quite severed, the channel

is never restored ; but a considei'able wound may be
made across a vein without the ves.sel being obstructed.

4. Entrance of air into veins.— Tlais is one
of the rarer accidents attendinc; a wound of a vein ; but
its effects may be so disastrous, and it occurs so sud-

denly, without warning, that it is necessary to be well

acquainted with its phenomena. Experiments on
animals have shown that a small quantity of air can
be injected into a vein without serious consequences

;

and that if the injection is made very slowly and
gradually, a large quantity of air may be introduced
without causing the alarming or fatal effects which
follow the sudden introduction of a smaller quantity.

Causes.—During inspiration, and especially dur-

ing a laboured effort to fill the lungs, the blood in the
great veins converging upon the heart is sucked in,

while during expiration an opposite ellcct is produced.
This eflect of respiration upon the How of blood is

oidy seen in the veins about the root of the neck,
for beyond that the wjdls of the vein collapse under
the influence of suction; if, however, tins collapse

X—20
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is preventerl, either by tliickening of their coats or

by their being held in a state of tension, or by their

adhesion to unyielding structures, the aspiration of

the chest may influence veins at some distance, such

as the facial and subscapular. The spontaneous en-

trance of air into a vein only occurs when an opening

is made into a vein which is affected by the aspiration

of the chest. These conditions, which prevent the col-

lapsing of a vein, have been called by the French the

"canalisation" of veins; and, adopting this phrase,

we may say that air enters the circulation only when
the aspiration of the chest sucks it in through a wound
in a canalised vein. The deeper the inspiratory effort,

the greater the amount of air introduced, and hence

the heavy breathing of patients under the influence

of ether to some extent increases the liability to

this accident.

The effects of tlie entrance of considerable

quantities of air into the venous circulation have been

studied in animals. The right auricle and ventricle, and
the pulmonary artery and its branches, are found filled

with frothy blood; while the left side of the heart is

emjity. The right ventricle is unable to force this

mixture of blood and air through the lungs, tlie

left ventricle is therefore unable to send blood to the

brain, and the patient dies of syncope. When only

a small quantity of air is introduced into the circula-

tion, it gradually becomes dissolved in the blood, and

possibly some of it escapes into the air Vesicles of

the lungs ; in this way the cases of recovery are ex-

plained.

Symptoms. — These inay te described as local

and general. At the moment of air being sucked iuto

a wounded vein, a jjeculiar sucking or hissing sound is

heard, and frothy blood is then seen to issue from tlie

vessel. The general symptoms Vary much in intensity.

The ])aticnt suddenly becomes pale, liLs puj)ils dilate, his
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pulse is flickering or imperceptible, while at the same
time exaggerated respiratory eflbrts are made, axid the

heai-t's action is powerful and turbulent, and a peculiar

churning sound is to be heard on listening over the

prsecordia. These alarming symptoms may gradually

subside, and the patient recover; or they may terminate

in death, which may or may not be preceded by
convulsions. When the accident is fatal, death usually

occurs in a few minutes ; but if successive quantities

of air are sucked in, the fatal issue may be longer

delayed. In more than one recorded case death has

occurred after some days from bronchitis or pneu-

monia.

Treatment. — The first thing to do, on hearing

the peculiar sucking sound or seeing the frothy blood

in the wound, is to compress the opened vessel with the

fiinger, and in that way to prevent both further

hemorrhage and the entrance of more air into the

vein. As soon as possible the vein should be

accurately secured, either by forceps or a ligature, and
the surgeon's hand set fi'ee. In the mildest cases this

may suffice.

Treves advises that time shoiild not be spent in

looking for the wounded vein, but that the further

entrance of air should be prevented by filling the

wound with water. By this measure also the air in

the right auricle can be, to some extent, got i-id of,

especially in children, by compressing the chest wall

during expiration. The water in the wound Avill

allow the air to escape, while it will prevent more
from entering. Treves also points out the evil efTects

produced by attempting artificial rcs[)iration in these

cases.

Where there is .syncope and distressed respiration,

the surgeon should endeavour to keep up the heart's

action until the olistruction in the lungs is overcomo
by tho gradual solution of tlio air or its escape iaito
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the air cells ; at the same time efiforts should be made
to keep the brain as well supplied with blood as pos-

sible. The patient should be placed in a horizontal

position, and if the heart's action grows weak it

should be stimulated by hypodermic injections of ether,

brandy injected into the rectum, a sinapism over the

prtecordia, and ammonia held to the nostrils, one or

more of these means being used as they may be at

hand or required. By compressing the axillary and
femoral arteries, a large proportion of the blood

which succeeds in passing through the lungs will be
sent to the brain, and in that way fatal syncope may
be warded ofl".

HEMORRHAGE.

The varieties of lijemorrhage, or bleeding, are

classified according to the vessels from which the

blood escapes, and also according to the time after the

injury at which the bleeding occurs. Thus, we speak

of arterial, venous, and capillary hfemorrhage, and also

of primary, intermediary, and secondary hfemorrhage.

These may be called the anatomical and the clinical

varieties of haemorrhage.
Plicnomena. of external liH^moi'riiag^c.

—

Any one acquainted with the phenomena of the circu-

lation of the blood will have no ditficulty in at once

distinguishing between arterial, venous, and capillary

hsemorrhage. When blood is seen to flow from the

whole surface of a wound, oozing out like juice from

a cut orange, and not escaping from definite points

which can be recognised as the mouths of severed

vessels, it is usually spoken of as capillary hcBinorrliage.

The blood is generally bright red in colour, and really

escapes from the arterioles of the part ; the bleeding

from a cut linger is a familiar instance of this variety

of haamorrhage. It is the least important variety, as

the escape of blood is slower and is more easily
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arrested than wheu vessels of larger calibre are

opened.

When an artery is wounded, bright red blood is

propelled in a forcible stream, which rises with every

beat of the heart, and falls in the interval ; as the

loss of blood continues, and the heart's power becomes
less, the distance to which the blood is propelled

diminishes, and the efi'ects of the ventricular systole

become less marked, untU the blood merely trickles

from the end of the vessel. A similar but more rapid

eflect is often produced by the natural arrest of

haemorrhage.

The characteristic features of arterial haemorrhage

may be lost in one of two ways. When the blood

does not escape directly, but flows along a sinuous

or narrow wound, it no longer escapes in jets, but
flows evenly and continuously ; the rapid loss of

bright red blood at once reveals the source of the

luemorrhage. Where a patient is more or less as-

])hyxiated, the blood flowing from a wounded artery

is dark in colour.

When a vein is wounded, dark red or purple-

black blood wells up in a constant stream which is

uninfluenced by the cardiac contractions. From a
large vein the flow is very rapid, and the blood is

projected to some short distance from the wound.
When the vessel is completely divided, the blood is

seen to come from the distal end only ; but in the case

of a wounded artery, while blood always spurts from
the proximal end, it often also trickles or even spurts
from the distal end too, either at once, or after an
interval ; this is especially to be observed in the arteries

of the head and face, where the anastomoses are very
free.

The force and rapidity with which blood flows
from a wounded vessel depend upon the size of the
vessel and its nearness to the heart, the size and the
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direction of the wound in the vessel, and the force of

the heart's contractions. The complete division of a
vessel, particularly of an artery, tends to close the

vessel and arrest haemorrhage by permitting the re-

traction and contraction of the cut ends.

Constitutional cflects of loss of blood.

—

When one of the largest blood-vessels, either artery

or vein, is freely opened, death takes place almost

instantly from syncope, being often j^receded by con-

vulsions. Where the haemorrhage is less abundant,
its effects are sliown by increasing pallor of the skin

and mucous membranes and increasing frequency with

diminishing power of the pulse, which is gradually lost

in all the arteries except those of the first magnitude.
The patient experiences a sensation of nausea and
" faintness," with noises in the ears, and flashes of

light before the eyes, and then becomes unconscious.

The breathing is hurried, and there is a great sense

of want of breath. The limbs are flaccid, but the

arms are often listlessly thrown about, and the skin is

bathed in a pi-ofuse perspiration. From this state the

patient may die, or may slowly recover. If he recovers,

he is liable to pass into the state of hmmorrlmgicfever,
when reaction is established, the temperature being

raised and the pulse quickened, with a full wave but

an empty artery between the cardiac systoles ; the

patient experiences considerable thirst, owing to the

great absorption of water from all the. tissues. For
some time after a severe loss of blood there is mai'ked

anaemia, which may continue throughout the patient's

life or be slowly recovered from, the individual being

meanwhile an easy prey to other diseases, both acute

and chronic.

The loss of a given amount of arterial blood pro-

duces a greater eftcct than the same amount escaping

from a vein, the difference being due to the relative

oxygenation and carbonisation of the blood. Infants
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beai' the loss of blood badly, a relatively small loss

being either fatal or attended with profound syncope.

After puberty, and especially in early adult life,

hasmorrhage is borne well, and its effects are most
quickly recovei-ed from. With increasing age, loss of

blood becomes both more serious and more permanent
in its effects.

Treatiueiit.—The first aim is to arrest the

hremorrhage. Where the immediate symptoms are

severe, the patient should be laid flat on his back and
kept perfectly quiet, being warmly but lightly covered,

with, if necessary, hot Ijottles to the feet, tliighs and
trunk ; care should also be taken to have the air

breathed as pure as possible. If, in spite of the arrest

of the hsemorrhage, the syncope increases and the

pulse becomes weaker, stimulants should be used to

avoid death from cardiac failure. A subcutaneous
injection of ether {yt\ xx to xxx for a dose) is the best

means to adopt, the injection being repeated as re-

quired ; other good means are a sinapism over the

heart and an enema of an ounce of bi'andy in 2 to 3

ounces of hot water ; the brandy should not be injected

alone, as both the heat and the additional fluid supplied

by the hot water are powerful adjuvants. In cases

wliere death is threatened from extreme loss of blood,

transfusion may be practised (page 3G0). Esmarch'a
bandage may be temporarily applied to one or to all of

tlio limbs, with a view of driving all the blood into

tiie trunk and head ; the bandages should not be
k(!pt on longer than necessary

;
certainly not beyond

six hours. A similar effect can be temporarily pro-

duced by raising the arms and legs well up above the
i^runk, or by compressing the axillary and femoral
arteries. Stimulants should never be given unhjss
ab.solutoly esscmtial to save life from increasing cardiac
i'ailure, because Ijoth the dilatation of arteries, and
the increased cardiac contraction they cause, tend to
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displace coagula from wounded vessels and excite

renewed hsemorrhage. Wlien the more immediate
effects have been recovered from, the patient is still to

be kept as quiet as possible, warm, in good pure air,

and to have at first only fluid diet, milk and beef tea

;

gradually, as strength and digestive power increase,

eggs, bread, puddings, and then fish and meat, may be

added. When this sta^re is reached, iron should be

given, the reduced iron in gradually increased doses

(gr. iii to xii per diem) being a very good preparation

;

afterwards, when convalescence is further advanced, a

more astringent preparation may be found better.

During convalescence eveiy care should Ije taken to

conserve the energy of the patient
;
and, whenever

possible, the ordinary duties of life should not be

resumed vmtil the antemia is recovei'ed from. Should

the symptoms of hcemorrhagicfever present themselves,

the bowels should be emptied by an enema, and a

di-aught containing citi'ate and bromide of potassium

be taken three times a day. In many instances the

effects of hasmorrhage are combined with those of

shock.

Transfusion is a procedure that has been
found very valuable in j^i'operly selected cases. The
cases suitable are those where life is endangered solely

from loss of blood ; it is incapable of removing the

ill effects of shock or of chronic visceral mischief,

and therefore its sphere of usefulness is somewhat
limited. Blood is the best material to inject into the

vessels; and so far as present experience goes, it appears

that it does not materially matter whether it is pure

blood or defibrinated blood that is injected, for in

acute anffimia the urgent need is for red corpuscles

to absorb oxygen from the lungs and convey it to

the tissues. Milk and saline solutions have also been

tised for transfusion ; about four ounces of warm milk

may be slowly injected into a vein, but equally good
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results are obtaiiied fi-om tlie transfusion of a suitable

saline solution. The quantity of fluid injected must be

regulated by the eflect produced, but a few ounces is

usually sufficient to remove the immediatedanger to life.

The fluid is most conveniently introduced into one of

the veins of the elbow, and care must be taken to use

fluid at a temperature of from 98" to 100° Fahr., and not

to inject any air with it ; the apparatus used should,

therefore, be completely filled with fluid in every part

before the injection is begun. If transfusion is deter-

mined upon, it should be performed without delay

;

and, where possible, blood from a healthy robust adult,

between the ages of twenty and thirty-five, should be

taken. In default of blood, the following solution is

the best substitute: Chloride of sodium, 50 gr. ; chloride

of potassium, 3 gr.
;
sulphate of soda, and carbonate of

soda, each 2.5 gr.
;
phosphate of soda, 2 gi-.

;
water,

1 pint. The use of blood introduces a special dan-

ger, that of embolism from a small portion of clot

being passed in to the recipient's veins, and special

means have to be employed to jjrevent it. One plan

is to draw the blood into a clean vessel standing in

hot water, to whip it thoroughly, and then to strain it

through a fine cloth into another similar vessel ; in this

way all tlie fibrin is removed, and the blood is maintained
at a suitable temperature. The blood is then injected

through a suitable syringe, previously warmed ; an
aspirator or a hydrocele syringe will do. This is

called mediate transfusion. A better plan is to pass

the blood direct from the arm of the donor to the

I'ecipient (immediMte transfusion), ,but for it some
special form of syringe is recpiired, and the operation

requires ratlier more dexterity for its proper perfor-

mance. Aveling's apparatus is the most service-

able; it consists of a miniature Higginson's syringe

without valves, and witli a silver c;uiula attaclied to

each of the rubber tubes. Koussel's apparatus is very
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ingenious, and most successful in the inventor's hands,

but to use it properly it requires some considerable

practice with it.

1. The natural temporary arrest oflifeiiior-

rliag'e is simply and solely a process for stopping

bleeding, and is, therefore, peculiar to wounded vessels,

without counterpart in lesions of other tissues. The
process depends upon two main factors : («) The con-

traction and retraction of the vessel ; (b) the coagula-

tion 0/ the blood. When hajmorrhage has been severe

these are reinforced by (c) a change in the comjMsi-

tion of the hlood, and (d) enfeehlement of the JtearCs

action. So that the greater the loss of blood the

greater nature's power of ai-resting it.

(a) The contraction and retraction of the
vessel.

—
"When an artery is cut quite across, the

muscular hbres of its middle coat contract, and narrow
or even close the oritice, in this way lessening or

stopping the bleeding, and drawing away tlie end of

the vessel from its surrounding sheath. At the same
time the cut ends retract one from the other within

the sheath, owing to the normal longitudinal tension

of arteries. The result of the retraction of the vessel

is that the blood does not escape from the sm-face of

the woimd, but has to flow along tlie interior of the

arterial sheath, and this both favours the formation of,

and provides room foi", the "external clot." The
contraction is a vital proce.ss, depending upon the

direct stimulation of the muscle in the vessel wall by
the injury ; it is capable of being artificially increased

or lessened. The retraction, on the other hand, is a

];hysical efi'ect, and depends upon the elasticity of the

vessel, and the looseness of its connection with its

sheath and surrounding tissues. It cannot be artifi-

cially increased, although it is seriously interfered

with in certain conditions of the tissues, sucli as

" solid (x;dema," and where, as in the soft 2*ijJi3,te and
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tongue, the muscnlar tissue contracts and leaves the

cut artery flush with the surface, or even projecting

beyond it. These changes in the vessel wall are very

powerful aids in the natural arrest of htemorrhage ; and
it is important to notice that neither of them can come
into play unless the vessel is completely severed, so

that bleeding from a wounded artery may sometimes
be instantly arrested by completing the severance of

the vessel ; this is the recognised treatment of haiuior-

rhage from a wounded artery of the frsenum, or of the

superficial temporal artery, and in some other scalp

wounds.

(6) Coagriilation of tlie blood.—This is the
essential factor, without which the other would be of

little avail. The coagulation is excited by the contact

of the blood with the divided vessel wall, the inner
sui-face of the sheath from which the vessel has
retracted, and with the air. The clot at first merely
narrows the channel through which the blood escapes,

but as it increases it gradually blocks it up entirely,

filling up the sheath beyond and around tlie end of

the artery, and sometimes projecting on the surface

of the wound ; this is called the exlermd clot. Coagu-
lation soon spreads from the clot in the mouth of the
vessel to the blood which is more or less stagnant in

the closed end of the artery, and here it forms a clot

called the internal clot, whicli extends in typical cases

as far as the next branch. This clot is conical in

shape, with its apex directed away from the wound,
and is usually smaller than the lumen of the vessel.

The three portions of the one continuous coagulum
play very important parts in the natural arrest of
htomorrliage ; the central portion actually prevents the
How of blood from tlie wounded vessel, the external
clot supports it againscthe expellant force of the blood
in the artery, and tlie internal jiortion protects it from
tlie direct iuipact of the blood.
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(c) Alteration in the blood.—After consider-

able liEEmorrhage, an efFort is made to compensate for

the quantitative loss by an absor|)tion of watery fluid

from the soft tissues of the body. This change
renders the blood more rapidly coagulable, just as the

addition of a moderate quantity of water to blood

outside the body increases its coagulability.

(cl) Enfecblement of the heart's action is

one of the chief effects of an abundant hiEmorrhage
;

by lessening the rajjidity and force with which blood

flows from a wounded vessel, it favours its coagulation

and the adhesion of the coa£;ula to the vessel and the

sheath.

The arrest of haemorrhage from a vein is almost

entirely due to the coagulability of the blood, for there

is little elasticity or contractility to aid in the process.

On the other hand, the fact that veins coUajJse when
cut across aids in ari'est of hfemorrhasfe from them.

2. The natural permanent arrest of hae-

morrhagfe is a process by which the wound in the

vessel is securely closed by a cicatrix. This is brought

about by the exudation oflolastia lymfli and its sub-

sequent organisation.

The lymph first appears as a small grey button in

the part of the clot adherent to the mouth of the

vessel, being poured out by the vessels of the torn

arterial coats. From thence a grey discoloration of

the clot from its infiltration with this lymph spreads

up the internal clot and through the external clot.

With the effusion of this lymph the adhesion of the

central part of the clot to the cut end of the vessel

becomes much firmer, and the closure of the vessel

more secure. During this stage the artery contracts

upon the internal coagulum. The next step is for

new vessels to form in the exuded lymph \ these are

formed as outgrowths from those in the sheath or in

the coats of the vessel
;
quickly the organisation ot



Arrest of H/emorrhage.

the cellular lymph proceeds until it is converted into

a mass of vascular fibrous tissue, Avhicli gradually

shrinks into a small fibrous cord
;
and, in some cases,

after lapse of time it is impossible to identify even

this remnant of a pre-existing vessel. The clot takes

no active part in the j^roduction or organisation of the

lymph, and the closure of a wounded vessel is there-

fore to be regarded as in all points similar to the

repair of other tissues, the clots, both internal and
external, serving to plug the wound in the vessel until

the permanent closure is effected, and as a good nidus

for the organisation of the coagulable lymph.

The Surgical Arrest of Hemorrhage.

The surgical means of arresting haemorrhage are :

Pressure, cold, heat, styptics, actual cautery, ford-
pressure- or crushing, acupressure, forced flexion,

torsion ligature.

Pressure is the most readily available and the

most generally applicable of all haemostatics. It is

employed either as a mere temporary expedient until

some other means can be adopted, or is relied \ipon

entii'ely to control the bleeding. For the former pui-pose

tourniquets are employed. Similarly, the most furious

bleeding can be instantly arrested by placing the

finger on the mouth of the vessel, until it can be
seized in a forceps or tied.

When, however, it is used as a distinct and sole

hsemostatic, its action resembles the contraction of a
divided artery, for it narrows or closes the open vessels,

and allows of the formation within them of a clot. It

is specially applicable where blood is trickling from
several sruall vessels. In many cases a compressing

pad and liandage is employed not only as a hicmosta-

tic, but also to keep the parts of a wound in apposition,

and favour union by first intention. Pressure is

used to arrest bleeding from larger arteries, when it is
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inconvenient or impracticable to employ other means,
as in the scalp and j^alm. In these cases it is im-

portant to apply the pressui'e exactly upon the bleed-

ing point, and for this purpose a graduated compress
is generally employed. If the pressure is made
with precision, it is not necessary to have it very

forcible ; and wherever forcible pressure is applied, it

must not be continued longer than is necessary for the

formation of a firm adherent internal clot (say twelve
hours), or else it will cause sloughing of the bloodless

tissues.

Cold acts as a hreraostatic, by exciting contraction

of the muscular coat of vessels. It is, therefore, of

no avail in vessels which are only partly severed, and
it is more effectual in arterial than in venous hfemor-

rhage. It acts quickly. Sucking ice is used to arrest

bleeding from the mouth and throat ; iced injections

will control epistaxis in many instances, and an ice

bag applied to the surface will often moderate bleeding

in deeper parts beneath. The mere exposure of a

wound to the air will sometimes suffice to arrest

bleeding that had been kept up by the natural warmth
of the body.

Heat acts like cold by causing coiitraction of

the muscular coat of divided arteries, and like cold,

it acts quickly. A temperature of over 120° Fahr. is

required, and water at a temperature of 130° to 160"^

is generally employed ; at a higher temperature the

tissues are injured, while a lower temperature encou-

i-ages bleeding by relaxing the vessels. Under a

stream of hot water, operations upon the face and other

very vascular parts become almost bloodless.

Styptics arrest hrcmorrhage by contracting the

ai'teries, coagulating albumen and hastening the

coagulation of fibrin. They fail to .act unless brought

into immediate contact with the bleeding ve.ssel, and
washing away of the sty]>tic by the llowbig blood is a
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frequent source of disappointment. Tlio surgeon

should, therefore, wipe the wound quite dry, and then

apply his styptic as accurately as possible to the actual

bleeding point, using at the same time pressure to

control for a few moments the flow of blood. Strong

sty[)tics interfere with the healing of a wound by first

intention. They are of service chiefly in bleeding

from cavities, as the mouth, nose, and uterus, where

other means are inapplicable, or in controlling bleeding

from ulcerated tumours. The most frequently used

styptics are alum, persulphate of iron, tanuiai, or gallic

acid, in form of powder, the solid stick of nitrate of

silver, and solutions of alum, perchloride, or persulphate

of iron and turpentine. Turpentine, acetate of lead, the

astringent salts of iron, and ergot, are given internally

with a view of causing conti-action of arteries and in-

creased coagulaliility of the blood.

The actual cautery is a very powerful hre-

mostatic. It usually acts by closing in the end of the

wounded vessel by a firm eschar formed of all its coats,

behind which the blood quickly coagulates. Sometimes
the eschar is formed of the outer coat only, and the

two inner coats are cui-led up inside the vessel. (See

Fig. 14, A.) The cautery should be at a black or dull i-ed

heat, and be applied accurately to the bleeding point,

and held in contact with it for a few moments ; failure

often results from a neglect of these two precautions
;

a bright red or a white heat is not haemostatic ; it

can easily be demonstrated outside the body that the

closure of an artery by an eschai' takes many seconds, the

time varying with the size of the vessel. The cauteiy

prevents Mie liealing of a wound by piimary intention.

Forci-prcssuro, or crnsliiii;;, has superseded

to a considerable (extent hotli torsion and ligature of

wounded ve.s.scls. Catcli forceps are used with strong,

bluntly .serrated (snds ; these foi'ceps usually b(^•n• tho

name of Krelierle or of Spencer Wells (Fig. 11).
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"When applied to a divided vessel they completely

crush the pai-t gi-asped, and at the same time break

across the brittle inner coats, which curl up within the

vessel ; the crushed part in the form of a flat band
closes over the end
of the vessel, while

the blood clots with-

in the vessel over

the ends of the
Fig. 11.—Forci-pressure Forceps. inner COatS. Such

forceps are used in

many ways ; bands of vascular tissue may be clamped

by them before division ; the largest vessels may be

temporarily held in them until closed by a ligature or

by torsion ; or the bleeding points in a wound may be

1

2

Fig. 12.—A. An Artery closed by Forci-pressiire. 1, Normal artery
;

2, crushed extremity. B. The same artery laid open. 1, Nor-
mal artery

; 2, crushed and serrated outer coat ; 3, inner coats
separated and curled up.

seized one by one, and held in the forceps for a few
minutes, when, on removing them, the bleeding will

be found to be staunched ; arteries as large as the

ranine are readily sealed by these forceps, and in such

an operation as the excision of the mamma it is often

unnecessary to resort to any other means of conti-olling

bleeding. Whenever possible the bleeding vessels

should be seized clean in the forceps without grasping

surrounding fascia or muscle, as in this way the vessel

is more completely crushed and the amount of crushed

tissue left in the wound is less.
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AoiipressHre is seldom used, and rather in the

form of a suture than as a simple hjemostatic. A long

needle or har-elip pin is made to transhx both sides

of a wound, and then a silk thread is tlirown around

the ends of the needle in a figure of 8. In this way
the edges of the wound are held firmly in apposition,

and at the same time the bleed-

ing vessel is compressed be-

tween the pin and the silk. It

may be thus used in bleeding

from scalp wounds, in the ope-

ration of hare-lip, in Avounds of

the face, etc.

Forced flexion is used as

an adjunct to other means. It

is especially useful for wounds
of the hand, for when the elbow

is flexed to the full degree the

lumen of the brachial artery is

much narrowed. Tlie influence

of forced extension of the

elbow is still more marked. A
similar effect can Vje obtained

by forcible flexion of the knee.

Toi-sion is one of the best

methods of arresting arterial

haemorrhage. When the cut

cud of an artery is seized in

suitable forceps, drawn upon gently and then twisted

round seven or eight times, its brittle inner coats

quickly snapj across and roll up inside, whilst its

elastic outer coat curls up into a ball at its extremity
;

the effect upon the vessel being very similar to its

laceration. The artery should b(! seized as cleanly as

possible, and in twisting large arteries care should be
taken not to introduce one blade of the forceps inside

the vessel. Torsion may be trusted to close even the

Y—20

Fig. 13.—An Artery wliich
lias been ciushecl with
Forcexjg in two places.

1, Compressed outer
coat

; 2, two inner coats,
rolled up, partially oc-
cluding lumen, lielow
the vessel is laid open

:

3, outer coat
; 4, inner

and middle coats.
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largest arteries. Advanced atlieronm is also no bar to

its use. Veins can be closed by careful torsion as well

as artei-ies. The subsequent changes in a twisted

artery ai-e described on page 372.

The ligature of vessels is the most important of

all hfemostatic agents.

(1) Effects.— (f<) Immediate. The brittle inner

and middle coats are divided as if cut with a knife

and curl up within the vessel, and the portion of the

B outer coat within the

noose is strangled. The
smaller the thread (pro-

vided only it is strong

enough to bear the re-

quired strain) the more
easily are the two inner

coats divided. When a

severed artery is tied in

a wound, all the vessel

beyond the noose dies,

but in the ligature of

an arteiy in its con-

tinuity, only the ring of vessel actually encircled by
the thread dies.

(6) Later.—Changes within the vessel. Blood
coagulates upon the ends of the divided inner coats

;

this clot gradually increases in size and length, until

in about three days it fills the vessel more or less

exactly as far as the lateral branch nearest to the

ligature. It is conical in shape, and adheres first and

most firmly to the divided vessel wall. The base of

this clot in about twenty-four hours is found of a butF

colour, and this change in the clot increases both in

intensity and area, being caused by the exudation into

it of organisable lymph. Tliis lymjih becomes vascu-

larised, and organises into cicatricial tissue, which per-

manently obliterates the vessel, usually as far as the

Fig. —A. Artery closed by actual
cautery. B. Artery closed by
laceration, c. Artery closed by
torsion.
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origin of the neai'est branch. Tlie internal clot may
disintegrate and disappear ; it also may be very

limited in extent, and not reach as far as the next

branch. When an artery is tied in its continuity the

internal clot is usually formed later, and is shorter on

the distal than the proximal side of the thread.

Changes aroimd the vessel. — The infliction of

the wound and the presence of a ligature cause an.

exudation of coagulable lymph within the sheath of

the vessel, around the ligature, and over the end of

the vessel. If the ligature is, or

becomes septic, this plastic lymph
breaks down into pus, and at the

same time the strangled end of the

vessel is separated from the living

by a line of ulceration ; the thread,

with its enclosed slough of vessel, is

then discharged. This "separation"

of the ligature takes from one to

three weeks to accomplish, according

to the size of the artery and the pre-

cision of the ligature ; when strands

of fascia are included in the noose
the time may be considerably pro-

longed ; and all the while the pre-

sence of the irritating thread is a
source of danger from the liability

of the ulcerative or sloughing pro-

ces.s to extend along the vessel.

Usually the vessel is secivrely closed

by the organisation of the internal clot before

ligature separates, and the ulcerated end of

vessel is closcid in by cicatricial fibrous tissue,

liowever, the lumen of the vessel be not thus firmly

occluded, wlien the ligaliu'e separates the danger of

seco7idrirf/ Jurmorrluuje is very gi-eat ; and if ulceration

or slougliing of the vessel wall extend beyond the

Fig. 15.—A tied Fe-
moral Artery six
days after Ampu-
tatiou of the
Thigh ; showina:
tlie artery slit

open; the internal
coagulum

;

the ligature.
and

the

the

Tf,
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internal coagiilnm the same result follows. It there-

fore follows that in all septic wounds the presence of

a ligatured artery is a source of additional danger
from this tendency to secondary haemorrhage. When
the ligature is and remains aseptic, and there is no
other irritation of the part, the coagulable lymph in

which the ligatiire and the enclosed part of the vessel

is embedded organises in the same way as that which
infiltrates the internal clot, and the end of the vessel

is firmly closed over by cicatricial tissue. The part of

the vessel which has lost its vitality is slowly eroded

by the corpuscles of the lymph and is absorbed, its

place being occuj^ied by lymph and finally by cicatrix.

Similarly, if the ligature be absorbable, it, too, is

gradually softened and eroded from the surface until

it is entirely absorbed, and in its place a band of

cicatricial tissue is left. If the ligature is not absorbable,

it becomes encapsuled in the scar tissue. When an
aseptic ligature is applied so that it does not strangle

the vessel, the part in the noose is not absorbed. It

an absorbable ligature is quickly softened and eroded,

before the internal coagulum has formed and become
organised, the vessel may be opened out again, and the

constricted ring of the artery being weakened by divi-

sion of the inner coats, and by the softening of traumatic

arteritis, may then yield and form an aneurism.

The changes occurring in a twisted artery are so

similar to those just described that they may be most
conveniently mentioned here. The twisted end of the

vessel is quickly embedded in coagulable lymph, and
unless it is infected from the discharges of the wound
it is absorbed and replaced by cicatricial fibrous tissue.

Exactly similar changes occur in vessels closed by
forci-pressure or the actual cautery.

Precautions to be observed Avilh Ibe
ligfatiire.—(1) An aseptic ligature sliould be used.

(2) The ligature should be of such a nature tliat it is
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readily encapsiilecl in living tissue, or is absorbed

after such an interval as allows of the previous firm

occlusion of the vessel. (3) Wherever possible, the

vessel only, without any of the surrounding tissue,

should be tied. (4) The knot should be fastened with

the least possible disturbance of the vessel ; it should

be tightened gently and gradually, sufficiently firmly

to divide the inner coats, and tied in a reef-knot, and
not a " gi-army " (Fig. 16). (5) When an artery is

tied in its continuity a healthy part of the vessel

should be selected, and a spot at some distance from
a large branch.

Complications of the 1ig:a-

ture.—(1) Septic injlammation or

sloughing in the wound is very liable

to cause secondary hremoiThage. (2)

Advanced disease of an artery may
not only prevent the successful appli-

cation of a ligature, but it may also

interfere with the healing process. (3)
When a vessel is tied in its continuity,

if the sheath is extensively opened, the

blood supply of the part immediately
beyond the ligature will be so seriously

interrupted that a sufficient effusion

of lymph docs not take place, and the arterial coat
iilcerates, and secondary haimorrhage ensues. (4) In
vessels tied in their continuity near a large branch,
the ru.sh of blood through the branch seriously
interferes with the formation of a thrombus. (5)
Enclosure of a vein or a portion of a vein may cause
thrombo-phlebitis or gangrene.

The choice of a, ligature,—(a) Waxed
thread. Compressed wliipcord or silk, well waxed to
l^revent the knot from slipping, is tlie old-fasliioned
ligature; the wax lias the additional advantage of
rendering it less absorbent and able to hold in its pores

Fig. 16.—A Eeef-
kuot.
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only a small amount of septic matter. As this kind
of ligature always necessitates ulceration of the vessel,

its use is now almost entirely a^bandoned.

(6) Aseptic silk.— Silk that has been boiled in

water for some time, and then kept in a 5 per cent,

watery solution of carbolic acid, is aseptic. It must
not be waxed befoi'e it is used. It is not absorbed,

but remains encapsuled in the scar.

(c) Catgut is the most largely used of any aseptic

ligature. Oarbolised catgut can be employed, but cat-

gut hardened and rendered aseptic by chromic acid is

now used in its place. If properly prepared, " chi-omic

gut " is aseptic, and resists the absorbent action of

living tissues for many days ; it does not soften too

soon. The gut may be either encapsuled or absorbed.

(fZ) Ox aorta.'—Spiral strips of the middle coat of

the aorta of the ox straightened by over-stretching,

and rendered aseptic by immersion in a 5 per cent,

solution of carbolic acid have been used by Mr. Bar-

Avell. This ligature is flat, and can be used without

severing or strangling the vessel ; it is absorbed by
living tissues, and is replaced around a vessel by a band
of cicatricial tissue.

(e) Tendons.—Long strips of tendons, especially

those from the tails of kangaroos, dried, and then car-

bolised, are aseptic, absorbable, and strong.

(f) Wire ligatures are inconvenient to apply, and,

if encapsuled, are liable to irritate the cicatrix and ex-

cite suppuration.

Primary Hemorrhage.

Primary Jioimorrhage is that which occurs directly

from the opening of a vessel. We will consider its

treatment under the headings of wounds of arteries,

veins, and cajjillaries.

Treatment of wounded arteries. — If the ha^mor-

rliage is free, it should be instantly arrested by
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compression of the bleeding point or of the main artery

of tlie part. When the bleeding point can be seen, as

in an amputation, the arteiy should be closed by forci-

pressure, torsion, or ligatui'e. Where arterial blood is

welling up from a deep flesh wound, as e.g. a stab in

the thigh or the axilla, the main vessel should be con-

trolled above, the wound cleaned of all coagulum, and
the injured vessel sought. If the artery is divided,

both ends should be closed by torsion or ligature, and
if the vessel is incompletely severed, a double ligature

should be placed on it, above and below the wound.
Treatment of loounded veins.—In a large number

of cases the presence of valves in veins, the low
pressure of the venous blood, and the simultaneous

division of the coi-responding artery, remove the neces-

sity for any local treatment of a wounded vein. Any
impediment to the venous circulation, such as a tight

bandage or respiratory obstruction, and a pendant
position of the part, increases the hismoi'rhage. Where
the wound is small and otherwise adapted for it,

moderate pressure with a pad and bandage suffice to

control the bleeding. Other wounds of veins are to

be treated by torsion or ligature, of which the latter is

most generally used. When a small wound is made
in a large vein, such as the femoral or axillary, a
ligature should be placed both above and below the
wound, and the vessel divided between. Similarly,

when a bi-anch of a main vein is severed close to the
trunk, a double ligature should be placed around the
trunk. A lateral ligature should rarely be employed.

Treatment of capillary hcemorrliage presents no
serious difficulty. Cold, or heat, or gentle pressui-e

by pad and bandage, or strapping, or other like

means, is always sufficient. In situations where
these cannot be employed, styptics should be used.
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Intermediary Haemorrhage.

By tills term is understood bleeding which occurs

from some failure in the temporary arrest of the

hsemorrhage. It comes on within the first twenty-

four hours after a wound, before tlie permanent
closure of tlie vessel is at all advanced, and is to

be viewed as a recurrence of the primary liEEniorrhage.

Causes.—Its causes are (1) reaction, which is

attended with increased heart power, by Avliich soft

coagula may be forced out of vessels recently plugged,

and with relaxation of the arteries tending to loosen

clots. It is thus known as reactionary hsemorrhage.

The other gi-eat cause is (2) movement of the part,

which displaces a clot over a vessel, or a badly applied

ligature.

The treatment is but a renewal of the efforts

made to control the primary hsemorrhage ; the actual

conditions of the vessels are the same in both cases,

and intermediary hsemorrhage is but a recurrence of

the primary bleeding.

Secondary H/emorrhage.

Secondary hsemorrhage is that which is due to

failure in the permanent arrest of bleeding, or the

healing of a wounded vessel. Clinically it is defined

as that which comes on at any time between the end

of the first day after a lesion and the complete

cicatrisation of a wound.
Causes.— 1. Sucli constitutional conclitiom as

pysemia, septicsemia, and chronic renal disease interfere

with all reparative processes, and may so vetai-d the

cicatrisation of a wounded vessel that on the separation

of a ligature bleediiig occurs.

2. A chanced disease of tlie artery acts in the same
way.

3. Proximity of a large branch to a ligature may,
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by the rush of blood, impede the formation of an
internal clot.

4. Ulceration and sloughing in a wound may
involve the coats of vessels.

5. Yielding of a cicatrix in an artery.

6. A septic ligature may excite acute inflammation

in the artery, stop all repair, and lead to the separation

of a considerable slough.

7. A hadly ap-plied ligature has a similar effect.

8. Premature softening of a ligature may leave the

artery too weak to resist the impulse of the blood.

9. Failure to secure the distal end of an artery, or

of a wound in a branch close above a ligature, may be

followed by bleeding when the anastomotic circulation

is established.

10. Plethora, and excited action of the heart, by
increasing the blood pressure, favour the occurrence of

secondary ha^moiThage.

Plicnoinciia.—Secondary hremorrhage is most
frequent about the time of the separation of ligatures

or of .sloughs. The bleeding may occur as a sudden
profuse ru.sh of blood, but more often its first indication

is the loss of a small quantity only ; and this may be

repeated in a few hours or a day or two, and life be
destroyed by repeated slight losses, or quickly ter-

minated by a more abundant bleeding.

Treatment.—When occurring from a severed

artery, as in a stump, the best treatment is to open uj)

the stump and to religature the vessel ; this is in all

c&ses the safest procedure, but sometimes it is im-

practicable. Thus, if the parts are sloughy, and a
ligature does not hold, the bleeding vessel should be
sealed with the actual cautery. In the case of an
amputation high up in the thigh, or at the shoulder

joint, where union of the flaps is nearly completed,

the common femoral or tlic subclavian artery may bo
tied. Whore religature of the artery in the stump
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fails to arrest the bleeding, ligature of the main
artery above must be practised. When, on opening

np a stump, the blood is found to come oozing out

from the Avhole surface, rather than from one large

vessel, the surgeon may try pressure by bandaging the

flaps firmly together in apposition, irrigation with cold

"\vatei-,or the frequently repeated application of a styptic.

In the case of bleeding from an artery tied in its con-

tinuity, pressure with a carefully applied graduated

compress, combined with compression of the artery

above, should first be tried. If this fails, the wound
should be opened up and the vessel again tied above
and below the bleeding point. If the bleeding recurs,

ligature of the artery at a higher point may be tried

in the upper limb, but not in the lower ; and if that

fails amputation is the only resource. In the lower

limb, if pressure fails to arrest secondary hajmorrhage

from either tibial artery, amputation is the best

treatment to adopt at once, as religature of the vessel

is impracticable. In the case of the femoral artery,

the vessel may be religatured at the wound, and only

when this fails is it needful to amputate. To apply a

second ligature to the main artery of the lower limb

higher up, exposes the patient to a very serious risk of

gangrene.

Wounds of Special Vessels.

Of the head and neck.—Wounds of the hv-

ternal carotid artery high up in the neck must be

treated by ligature of the common carotid artery.

For wounds of the deep branches of the external

carotid, that trunk should be tied close to its origin :

when the bleeding is from one of the more superficial

branches an attemjDt should be made to secure it in

the wound. In the scalj), free bleeding may be occa-

sioned by ])artial division of an artery, which is easily

ai-rested by cutting the vessel qiute across. Pressure
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with a simple pad or a graduated compress, or acupres-

sure, are the means to adopt in other cases. Wounds
of the palatine arteries often bleed very freely ; in

the soft palate they can be seized with forci-pressure

forceps ; in the hard palate, if this be impracticable, a

ligature may be passed round by means of a fine

curved needle and tied ; and if other means fail, a peg

of ivory or wood may be forced up the posterior pala-

tine canal. In the tongue, forci-pressure is the

most convenient means of controlling brisk hasmor-

rhage. A branch of the dental artery may give rise

to troublesome hemorrhage after the extraction of a

tooth ; this is best arrested by removing all coag\ila

from the alveolus, and then carefully plugging it

with a narrow strip of lint soaked in percliloride

of iron. Wounds of the vertebral artery between
the transverse processes of the vertebrae can only be

treated by very careful and firm plugging of the

wound. Great care is required in the diagnosis,

for when pressure is made upon the common carotid

artery against tlw sixth cervical vertebra, the verte-

bral artery is also compressed, and the arrest of

hsemorrhage makes it appear as if the bleeding were
coming from the carotid or one of its branches.

Punctures of the internal jugular vein may be
treated by seizing the wounded portion of the vessel,

and tying it with fine catgut
;
larger wounds should

be treated by the double ligature of the vessel.

Of the trunk.—Wound of the internal inam-

mary necessitates ligature of the arteiy above and
below the lesion, and, if necessary, a piece of a costal

cartilage must be removed. Wounds of the in.tercostal

arterien should, where possiljle, be treated by ligature

or by forci-prcssuro, and to facilitate this a piece of a
rib may be excised. Plugging, when other means
fail, may be eiriployed : for tiiis ]Hirpose the centre of

a piece of linen is introduced between the ribs, and
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strips of lint are jiassed into it ; tlie ends of tlie linen

are then dtawn tight, and fastened by pins, and
in this way a firm plug is made within the chest,

which is 251-essed outwards against the I'ibs and the

intei-costal vessels.

Of iBie liB8iiS>.—Wounds of the axillary

artery and its bi-anches should be treated by tlie

double ligature at the seat of injury. Should tiiis be
impossible, the subclavian arteiy is to be tied above
the clavicle. Wounds of the palmar arch often occa-

sion considerable trouble ; both ends of the artery

should be tied or crushed, and for this purpose the

wound, if necessary, may be cautiously enlarged ; in

wounds of the deep arch, when it is impossible to

seize the vessel, pi-essui'e with a gi'aduated compress

must be resorted to. To do this the fingers and
thumb are bandaged, and the limb fixed to a back
splint, and then the point of a conical pad is placed

over the wound and firmly bandaged on, and the hand
raised across the chest to the opposite shoulder. After

twelve to eighteen hours, the pressure on the compress

should be removed, and the bandage fixed so as only to

secure it in position, and at the same time a piece of gum
bougie may be bandaged over the radial and the ulnar

vessels at the wrist. Should this treatment fail, these

two arteries should be ligatured above the Avrist, or

the brachial at the bend of the elbow.

Of the lower limb.—Wounds of the plantar

arch must be treated like those of the i:)almar arch,

the compress being avoided if possible ; when ligature

of the arteries above is required, it sliould be practised

upon the posterior tibial behind tlie ankle and upon the

dorsal artery of the foot.
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XXVI. DISEASES OF BLOOD-YESSELS.

A. Peaiice Gould.

Arteritis.

Several varieties of arteritis, or inflammation of

arteries, may be distinguished.

1. Plastic arteritis.—By this is meant the siim

of the processes which have been described as leading

to the healing of a wound in an artery. [See page 364.)

It is characterised by exudation of plastic lymph, and
its subsequent organisation. According to circum-

stances, this lymph either seals a wound in an artery,

closes the end of a divided vessel, or infiltrates a

thrombus, and occludes some extent of the lumen of

the tube. In the majority of cases it is associated

with similar processes in the sheath of the vessel.

The causes of this form of arthritis are non-infective

emboli : wounds and contusions of, and the application

of a ligature to, arteries. In the majority of cases it

is strictly a conservative process, giving rise to no
symptoms, and requiring no treatment.

2. Suppurative arteritis is a more intense

form of inflammation, excited by a powerful irritant.

The disease may start from the interior, being occasioned

l)y the presence of an infective embolus or tlnombus, or

from the exterior, as the result of the extension of

acute suppurative inflammation from surrounding

tissues. In extreme cases the vessel is destroyed.

AVhen only softening of the vessel is occasioned, it is

lialile to be followed by a bulging of the wall and
aneurysm. If the coats of the artery ulcerate, hsemor-

rliiige occurs, uidcss a clot in the vessel extends beyond
the area of ulceration.
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3. Cliroiiic endarteritis; arteritis deform-
ans; atiieroma,—These names denote a chronic

subinflamnuitory disease of the arteries which is so

common in old pei-sons as to have been regarded as a
constant effect of old age.

Canses.-

—

Mechanical strain upon the larger

arteries is the best established cause of atheroma, hence
it is more common in men than in women, and in

those whose occupation is laborious, and exposes them
to sudden and severe or prolonged effort. Alcoholic

excess is another well-established cause, which probably
acts through the strain put upon the large arteries

when the heart's action is excited. Plethora acts in a
similar manner. The ohstruction to the flow of blood

through the arterioles, caused in chronic Bright's

disease by arterio-capillary fibrosis or spasm, increases

the tension in the larger arteries, and predisposes to

atherom£u Gout, by cavising renal disease, is frequently

associated with chronic endarteritis. Syphilis has been
asserted to cause atheroma, but the proof of this

is not complete. Atheroma is essentially a disease

of later life, coming on with the decline of general

nutritive vigoui-. The effect of strain is well shown by
the frequency of the disease wliei'e arteries are in

contact with bone, as along the back of the descending

aorta, at the brim of the pelvis, and in the ham, and also

around the mouths of the lateral branches of arteries.

Patliolog-ical ciianji^es.—These commence and
are most marked in the tunica intima, which becomes
thickened by an overgrowth of its deeper layers, con-

sisting of cells and intercellular laminaj. The middle

coat is often not at all afl'ected, but it may be thinned

or invaded to some extent by the new tissue of the

intima. Changes in the adventitia are more com-

nion, consisting of a fibro-cellular thickening wliich

becomes more and more fibroid. The thickening

of the intima occurs first in small isolated streaks and
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patches, and aroiuul the orifices of lateral branches of

tlie artery. The affected areas grow at the edge, and
usually coalesce with others in their neighbourhood,

so that ultimately large areas of a vessel may be in-

volved in the disease. The patches are raised above the

surface, are of a glistening semigelatinous appearance,

and a firm consistence. Very soon they become
yellowish in colour, owing to the fatty degeneration,

which is a constant change in athei'oma. If this

advances rapidly, thedisintegrated tissue, consistingnow

of fatty granules, minute oil drops, and cholesterine

ciystals, forms a so-called ^'atheromatous abscess," s\\nt

off from the vessel by a thin pellicle of intima. This

pellicle may be ruptured, and the contents of the
" ab.scess " are then washed into the blood current, and
probably block up some small arterioles and capillaries,

but, not being injective, give rise to no acute changes in

the tissues in which they lodge. An " atheromatous

tdcer " is then left. In other cases the fatty degener-

ation of the inflammatory products is unattended with
softening, and they persist in the form of raised

firm yellow pntches. In this tissue lime salts are

frequently deposited in the form of plates, which may
attain a considerable size.

The calcareous plates are at first covered with the

innermost layers of the intima, which are liable to be
disintegrated and washed away, and sometimes the edge
of a plate is exposed in the vessel. In these cases

more or less extensive clots of fibrin may form on
them (" thrombosis ") ; or portions of them may be
subsequently detached by the current of blood, and
carried into some smaller vessel (" embolism ").

Distribution.—Atheroma is most frequent in

the aorta and the large arteries. It is less common
in the small arteries, excepting those at the base of

the brain ; it is more common in the arteries of the

lower limb than of the upper, and in the splenic
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ai'teiy than in any otlier artery of the ahdominal
viscera. It attacks esj^ecially the curved parts of

arteries and the spots in contact with Lones, and fre-

quently is very marked around the apertures of

lateral branches.

Ellccts.—Tlie most constant effect is a loss of
elasticity in the vessel, which entails a loss of the

propelling force of the heart, and renders the A^essel

liable to yield imder tlie pressure of the blood, and
to become elongated and dilated. The dilatation

may pass on to the development of an aiieu,rism.

The occurrence of thrombosis and emhoUsm has

already been noticed ; either of these may lead on
to gangrene. Arteries thus diseased are more liable

to rupture under the influence of injury than are

healthy vessels, and when the affection is far ad-

vanced it interferes with the healing of wounds in

arteries, and in the distension of arteries which
occurs in the establishment of an anastomotic circu-

lation.

8ig'iis.—Well-marked atheroma can be recognised

by the elongation and tortuosity of superficial arteries,

such as the temporal and the brachial, and by the

too marked " locomotion " of the vessel Avith each

pulse wave : the arteries are also less compressible

than normal.

4. Syphilitic arteritis.—The disease is best

known as it afiects the smaller arteries, especially of

the brain and other viscera. The vessels become

thickened, indurated, and irregular m outline. The
adventitia shows a moderate amount of a delicate cel-

lular infiltration. The tunica media is generally un-

afl'ected
;
occasionally it is involved by an extension of

the disease in the intima But it is in the intima

that the changes are most marked and most charac-

t(u-istic. This coat is enormously tliickened, even io

the degree of complete occlusion of the vessel, Eine
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nuclei and cells appear beneath the endothelium,

which multiply and enlarge, and at the same time

become separated by fine fibre cells and fibres ; as

the disease progresses a tissue-like loose granulation

tissue is formed, which tends to become more fibrous :

new capillaries are developed in it which commu-
nicate with the vasa vasorum. The lumen of the

artery is narrowed, generally distorted, often con-

verted into a mere slit, and may be entirely obliterated

either by the progress of the disease or by the forma-

tion of a thrombus. The process is throughout

chronic and recurrent.

5. Obliterating arteritis.—By this name is

known a chronic disease of the intima of arteries,

which gi-adually leads to an obliteration of the

vessel. It occurs independently of syphilis, or of

other known dyscrasise, and probably spreads from
the smaller to the larger arteries of a part. It is a

very chronic disease, and at first causes severe aching

pains, with coldness of the region afiected. When
the larger vessels are implicated, they are felt to be
hardened, at first with a diminished pulse, and tlien

pulseless
;
subsequently they undergo shrinking. The

part is cold, livid on exposure, wasted, and gangrene
may occur. The pain may be intense, and at the
period of greatest severity pyrexia may be noticed.

The disease is a very rare one ; it has Ijeen noticed in

both tlie upper and lower limb, chioHy in persons of

middle life ; its cause is unknown, and no special

treatment has been recommouded for it.

CJalciticatioii of arteri<'s.— Calcification is a

frequent t(!rniin!i,tion of atlici-oma, huge fiat plates

often being found in the aorta and otlicr large vessels.

This variety is known as laminar calcification. Calca-

reous degenei'ation is also met with as a ])rimary change
afiecting the middle coat of arteries of tlie tliird and
fourth magnitude. The lime salts arc deposited in

z—20
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the muscular fibre-celli?, and as these run cii'cularly

round the arteiies, calcareous rings are formed, and
hence this variety is named annular calcification

;

•when, by the extension of the degeneration, adjacent

rings are welded together, it is known as tubular

calcification. This disease is often associated with
atheroma in the larger arteries ; it occurs symmetri-
cally, and is a senile change. It can be recognised by
the rigidity of the vessels under the finger, and by the

irregularities which are felt when the finger is passed

along the vesseh By lessening, and then destroying,

the elasticity of the arteries it impedes the cu'culation

through the capillaries, and when advanced the lumen
of the vessel is narrowed by the thickening of the

middle coat. The intima is liable to become detached,

owing to the interference with its nutrition by a rigid

barrier between it and the va,sa vasorum in the adven-

titia ; when this occurs thrombosis is likely to follow

;

and if from this or &nj other cause an artery is

obstructed, the rigidity of the surrounding vessels

greatly impedes the establishment of an anastomotic

circulation. The common effects of the degeneration

are coldness of a part, and slow wasting ; ill-defined

pains are sometimes assigned to it. Its real impor-

tance is in connection with senile gangrene, arterial

thrombosis, and the establishment of anastomotic

circulation.

Occlusion Of Arteries in their Continuity.

C'auscs.—An artery may be occluded as a result

of injury or disease. It has already been stated that

complete division bf an ai'tery or all extensive

wound in it is followed by the permanent closure of

the vessel. The partial or complete rupture of an

artery, or the application of a ligature to it, has the

same effect. Arteritis obliterans slowly accomplishes

the same end. Disease of the vessel leading to the



Occlusion of Arteries. 387

formation of a thrombus, or tlio impaction of an

embolus broiiglit from a distance, also leads to the

closure of an artery, unless suppurative artei'itis is

excited. Arteries are also often occluded by the

pressure of tumours or of

contracting cicatrices.

Eflects.— The simplest

case in which to study

the effects of arterial occlu-

sion is that of the lisratiu'e

of a vessel in its continuity.

The first effect is a blanch-

ing of the part with a loss

of all pulsation in the

arteries arising below the

ligature. The part quickly q
becomes cold and benumbed,
and if from the extent or

position of an arterial ob-

struction, or from disease of

the vessels, an anastomotic

circulation is not establish-

ed, the pai't dies, undergoing

the changes described as fi>. showing effects ot
" dry " gangrene. More Ligatm-e of Femoral Artery.

usually blood is carried into I'cninra.l m tory of adng, h, obli-
J l.ernted portion of artery; r, r,

the empty vessels bv the aniiBtonioKing vcseele in eartorius
i " and pcctineus. (After Porta.)

mimerous arterial anasto-

moses that exist almost universally in the body.
When this first occurs all the communicating
vessels participate; but gradually certain special
channels enlarge, often considerably, and serve as the
main cliannols for tlio blood, while tlie otliors contract
to their normal size. The temporary deprivation of
blood causes the vessels beyond tlie ligature to yield
to the ]iressurc of the blood first brouglit to them
through the anastomosing channels, and thus the
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pallor and coldness first noticed are followed Ijy

increased redness and heat in the part ; which gradually

subside as the tissues resume their full vitality.

Finally, the part is generally left a little shrunken
and cold, owing to the blood supply being below the

normal. If vessels are very atheromatous, or are

calcified, they are unable to undergo the required

enlargement ; and when a considerable extent of

a vessel is obstructed it may be impossible to carry

blood into the parts below the obstruction ; in these

cases " diy " gangrene occurs. When venous obstruc-

tion is superadded, the force of the heart, which is

lai-gely dissipated in propelling the blood through the

anastomosing arteries, may be unable to accom-

plish the return of blood from the part ; in that case
" moist " gangrene results.

Symptoms.—When due to embolism this occur-

rence is often marked by an acute pain, and the emj^ty

vessels beyond may be tender to the touch ; the

sudden occurrence of the occlusion, the absence of other

causes, and the detection of some source of the

embolus such as valvular disease of the heart, ai'e the

factors in the diagnosis. When due to a thrombus,

the sym]itoms come on soon after a contusion of the

artery or in connection with advanced disease of the

vessel ; when due to the pi-essure of tumours, the

arterial occlusion is gradually brought about, and the

loss of the pulse in the vessels follows upon its slow

diminution in force and volume. When this is the

case the eS'ects of the arterial occlusion may be slight,

or nil.

Treatment.—The limb or part should be placed

in the position most favourable for the circulation of

blood, should be carefully protected from all sources

of irritation, and should be lightly swathed in cotton

wool.
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Diseases of Veins.

Inflammation of the coats of a vein is called

phlebitis ; this, when it affects the intima, always causes

clotting of the blood in the vessel (thrombosis) ; it

was at one time held that the presence of a clot in a

vein was evidence of inflammation of its coats, and,

therefore, every instance of venous thrombosis was
classed under one or other division of phlebitis. It is

now known that a thrombus may form in a vein inde-

pendently of inflammation of its walls, and subsequently

excite phlebitis. The two subjects of tJirombosis and
phlebitis must therefore be dealt with separately,

although the reader will readily perceive the close

relation between the two and their frequent combina-
tion.

Tlirombosis.—A clot formed within a vessel

during life is known as a thrombus, and the process of

its formation, as well as the disease it characterises, is

called thrombosis.

r;aiises.—The causes of thrombosis may be ranged
under two heads :

[n) Changes affecting the physiological integrity of
the walls of veins.—These are injuries such as incisions,

contusions, lacerations, or even mere exposure in a
wound

;
irijlammation of the wall of a vein, whether

spreading to it from outside or lit up in it by an in-

fective embolus or thrombus
;

degenerations, which
are much less frequent in veins than in arteries, and
chiefly occur in cornujction with varices ; and possibly

also from blood stasis and exha^icstion.

(b) Chamges affecting the phy.nological integrity of
the blood, particulai-ly of its white corpuscles. These
are much less clearly known. The; artificial introduc-
tion of a suflicient ((u;uitity of " fibrin ferment " into
the circulation has been sliown to cause wide-spread
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coagulation ; and it is believed that in such constitu-

tional states as septicEemia and pytemia a similar

liberation of "fibrin ferment " occurs and induces the

luultiple thromboses met with in these diseases. Other
blood states may have a similar effect, and the throm-

bosis attributed to exhaustion, and to stasis, may be

in part accounted for in this way. The action of

foreign bodies in the blood stream, such as a pin or

ligature transfixing a vein, .emboli and existing

thrombi, and micrococci, is of the same nature.

While these may be regarded as the pathological

causes of thrombosis, certain clinical cau.ses must be

separately considered. Of these the most important
is interference with the ' circtdation of the blood,

especially when it amounts to stasis. Slow movement
of the blood or complete rest retards coagulation out

of the body, but during life it is attended Avith a

lessening of the amount of oxygen in the blood, and a

torpid tlow through the vasa vasorum, each of which

may be sufficient to account for the occurrence of

coagulation. It has also been supposed that the

constant movement of the blood over perfect endo-

thelium is in itself one of the means of preventing

the formation of fibrin. Retardation of the venous

fiow is caused by weak action of the heart, loss of

elasticity in the artei'ies, dilatation of the veins or

obstruction to the emptying of a vein, whether from a

])revious thrombosis, constriction by a ligatui-e or tight

bandage, compression of tumours or infiammatory exu-

dations or cicatrices, or disease of the heart or lungs.

Compression of a vein, as of the femoral in long con-

tinued flexion of the hip joint, may be followed by

thi'ombosis.

The influence of exhaustion is often witnessed.

Thus in the later stages of phthisis and other suppur-

ative diseases, after typhoid or rheumatic fever, or

after severe operations, thrombosis is not infrequent.
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-Wlien blood at rest

Tlie slowiiig of the circulation due to the weak action

of the heart, and the diminution in tlie quantity of

the blood, and the diminislied vitality of the vessel

walls, and proV)ably also of the white corpuscles them-

selves, are the causes of the coagulation. These

factors also lead to the extension of a clot caused

primarily by a strictly local process such as ulcera-

tion.

The clotting that occurs in wounded veins, in

suppurative phlebitis, or around a softening clot, is a
valuable conservative process.

Varieties of tiirombus.-
coagulates all tlie corjjuscles,

both red and white are en-

closed in the meshes of the
fibrin, and the clot is red
in colour and is known as a

red tlirombus. On the other

hand
J
when the blood is in

rapid motion and the focus

of coagulation is small, as in

the case of a puncture in the

coats of a vein, or a thread
transfixing it, the white cor-

puscles at first adhere, and
the fibrin, as it forms, en-

closes them alone, and the
clot is of a grey colour, and
is known as a white thrombus. As such a clot
extends, some of the red corjiuscles may be caught
in it, and impart to it a deeper colour, and so
all grades between the "white" and the "red"
tlirombus are seen. Sometimes alternate layers are
deposited, or a "white" thrombus grows until it

occludes a vein, and the stasis al)Ovo and below
loads to its lieing scaled over at each end Ijy a
" red " throiubus

; these clots are generally known

Fig. 18.—Thrombosis of Vena
Cava aud Iliac Veins.
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as mottled thrombi. The colour of the clot, there-

fore, enables us to judge of its mode of formation.

The cliaiig^es occurring in a tliroiiibus
vary in diiierent cases, and upon these the importance

of the condition very largely depends.

1. Organisation.

2. Calcification, the product being known as a

phleholitlb. Phleboliths are usually small, being

formed in clots behind valves in varicose veins, and
in the branches of the pelvic plexuses of veins.

They may lie free in the channel of a vein, being

attached to its wall by a nairow pedicle, or they may
mark the site of an occluded vessel. They are composed
chiefly of phosphate of lime, with a small quantity

of the sulphates of lime and potash, together with

about twenty per cent of proteid matter.

3. Softening.—The softening is described as of

two kinds, "red" and "yellow." A blood clot may
be changed into a greyish-red pulp, the softening

commencing in the centre and gradually extending,

and the same process may occur on the tip of a

jtrojecting thrombus, the products of the disintegra-

tion being removed as soon as they liquefy ; the

detritus may be arrested in the pulmonary capillaries,

but being unirritating, give rise to no symptoms.
" Puriform " or "yellow" softening is much more
serious, and probably always occurs as a result of the

action of septic micrococci ; it is, therefore, met
with in infective thrombi, and in thrombi formed in

veins attacked with septic inflammation. The clot

breaks down into reddish-yellow or pus-like creamy

pulp, consisting of granular detritus, some pus cells,

and micrococci. Such softening is always associated

with sejatic phlebitis, either as cause or cfl'ect.

4. liestoration of the channel.—The channel of a

plugged vein is often restored when the clot is non-

infective. This may happen from (1) red softening of
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tlie thrombns
; (2) organisation of the tbronib\is

with dilatation of the vessels in the new-formed

tissue
; (3) contraction of the thromlras to one

side of the vein ; the vessel then looks as if it was
thickened at one part

; (4) canalisation of the throm-

bus ; from the contraction of the clot spaces in it are

formed which coalesce, o~ien into the vein above and
below, and then still further dilate under the pressure

of the blood.

Embolism may result either from a portion or

the whole clot being dislodged, or from softening of

the thrombus. Its effects depend upon the nature of

the embolus, whether infective or simple, and upon its

size and place of arrest.

£xtcii8ion of the thromtous.—A simple trau-

matic thrombus is often limited to the extent of the

vessel that is injured. It may extend up and down
as far as the next branch, where the rapid flow of

blood appears to stop the coagulation. But in other

cases clotting extends, usually in the direction of the

venous flow.

Effects of thrombosis.—The first effect is

obstruction to the venous return, followed by oedema

;

in many cases phlebitis is added. The closure of a
vein is followed by the establishment of an anasto-

motic circulation, which may be so perfect that the

leg or other part is restored to its original function,

or merely swells a little after prolonged exercise ; the

failure to establish such a circulation exposes the

patient to the risk of " moist gangrene."
Symptoms—-The Kym]itoms of thrombosis are

local ccflema and the detection of a firm cord-like

swelling in the course of a vein. The cylindrical

swelling caused })y the dist(;nded vein is bulged
opposite each valve ; it is tender to the touch

;

occasionally superficial veins are dilated. The patient
feels the part to be stifl'^ and movement is painful.
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Thrombosis is most common in tlie lower limb, and
especially in the saphena vein.

Treatment.—As in phlebitis.

Plastic* phlebitis is an inflammation of the

coats of a vein, attended with efl;'usion of plastic

lymph, terminating in resolution or obliteration of

the lumen of the vessel.

Causes.—Injuries ; the formation of a simple

non-infective thrombus ; the extension of plastic in-

Hammation of the tissues around a vein
;

gout, and
certain other unknown conditions which occasion so-

called "idiopathic phlebitis."

Pathology.—The coats of an inflamed vein are

swelled and softened by a cellular exudation infiltrating

the media and adventitia. The disturbance in the

nutrition of the intima always leads to thrombosis

when that is not the primary change. Generally the

vessel then undergoes the same changes as occur

in the permanent closure of a wounded arterj' ; but

in some cases the inflammation subsides, and the

vein is again restored to its former state. Traumatic
plastic phlebitis is limited in extent to the injured

part of the vein, and has no tendency to spread ; and
the same is true of the inflammation excited by the

presence of a simple thrombus. Gouty phlebitis is

usually symmetrical, often subsides in one vein to light

up in another, and has a teiidency to recur in the same
vessel. Phlebitis may attack any vein, but it is most
common in those of the lower limb, and especially in

the saphena veins.

Symptoms.—The symptoms are primai'ily those

of thrombosis ; there is a firm knotty cord in the

])Osition of a vem. The part is painful and tender,

the skin over an inflamed superficial vein is reddened,

and pits on pressure.

Treatment.—The part should be kept at rest,

and raised so as to favour the venous return from it.
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Heat relieves the pain and favours resolution, and a

good local application is belladonna and glycerine

thickly smeared over the part, and then a hot fomen-

tation. Tlie bowels should be unloaded by a saline

purge, and the diet restricted to fluids, bread, and fish.

When the inflammation has subsided, if oedema per-

sists a bandage should be worn. In gouty phlebitis

alkalies and colchicum should be exhibited.

Suppurative Phlebitis.

Suppurative phlebitis.—Causes. The cause

of suppurative phlebitis is probably in all cases

infection with putrefactive organisms. Hence, if the

thrombus in a wounded vein becomes infected

with septic micrococci from the discharges in the

wound, or the coats of a vein are bathed in putrid

fluid, or when the tissues around a vein or returning

blood to a vein are attacked with septic inflammation,

this form of infective or suppurative phlebitis is set

up. It occurs in connection with septic wounds,
difl"use cellulitis, and " acute necrosis," and it j^^^^^ys

an important part in many cases of septicaemia and
pytemia.

Pathology.—The changes in the coats of the

vein are those common to suppurative inflammation.

The changes in the thrombus are tliose already

described as " yellow softening," and the products

(iventually blend with those of the disintegrated

vessel itself. Septic micrococci are always found Ijotli

in the softened thrombus and in the disintcijrated

vein wall. The disintegration of the clot is commonly
attended with the escape of septic embolisms into tlie

genc^ral bkjod stream, and septic phlebitis is commonly
a link in tlie cliain of processes ending in septicemia
and pyaemia. Tlie infective nature of this foi-m of

phlebitis imparts to it one of its cliief peculiarities,
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its tendency to spread, which is so marked that it is

often kno^vn as " spreading phlebitis."

Symptoms.—In many cases suppurative phle-

bitis gives rise to no symptoms by which it can be
recognised, but the occurrence of septicremia or

pyaemia in connection with a wound or ulcer is the

first indication of such a lesion. Abscesses occurring

in the course of sejjtic inflammations are in many
cases the I'esult of suppurative phlebitis, and the

secondary abscesses of pyajmia are believed to be in

some cases of the same nature. When the disease

attacks a supei'ficial vein it can be more readily

recognised. In such a case the vein is converted into

a firm cord with projecting "knots" opposite each,

pair of valves ; the outline of the vein is quickly lost

owing to surrounding oedema, and the skin over the

part reddens ; then at one or more spots (often at the

valves) the swelling notably increases and becomes
fluctuating ; meanwhile the disease involves more and
more of the vein.

Treatment.—The only successful treatment of

this condition is preventive
;

rarely are remedial

measures successful in saving life. Abscesses formed
in the course of the affection should be opened early,

and the cavity cleaned with carbolic acid or corrosive

sublimate in solution. Where the disease is recos-

nised early and before there are signs of general blood

poisoning, the part should, if possible, be ampiitated

well above the plugged vein ; but it is only rarely

that such a case presents itself to the surgeon. The
preventive treatment is the eflicient application of the

methods of aseptic surgery to wounds of all kinds.

In " acute necrosis," abscess should be opened early,

and with antiseptic precautions, but even this may
fail to prevent infection of a vein. The constitutional

treatment is that of septicaemia.
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Varicose Veins.

A permanent patliological dilatation of a vein is

called a varvv, and a vein so affected is said to be

varicose. The disease is most common in the veins of

the lower extremity, but is also frequently met with

in the spermatic cord (varicocele), and around the

anus (htemorrhoids), less often

in the neck, upper limbs, and
trunk. It is chiefly observed

as a disease of the subcutaneous

veins, but dissection shows that

it affects very often also the in-

termuscular and intramuscular

veins, but the main veins of the

limbs with the exception of the

posterior tibial vein are remark-

ably exempt from it. The dis-

ease may be limited to one or

more of the main superficial

veins, as either saphena, or

even to a limited portion of it

;

or leaving these veins free, it

may involve only some one or

more branches opening into

them, or some of the small

venous radicles only, and then

again, in other cases, all the

subcutaneous veins of a part are found to be vai'i-

cose. It is believed that a superficial varix often

commences at the point where a deep vein communi-
cates with a superficial vessel, and that the dilatation

of a varicose vein is apt to be most marked at such
situations. The coats of varicose veins are notably
thickened, so that when cut they gape like arteries.

The intima is thickened and shows longitudinal

-^^5^

—

Fig. 19.—A varicose Veiu.
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strife ; sometimes it is atheromatous or even calcifiecl.

In the middle coat there is an increase of both the

muscular and the fibrous elements ; the outer coat

is also thickened to a less degree ; but firm bands
of fibrous tissue bind together the convolutions

or a tortuous vein, and also fix it to the skin over

it. The valves of varicose veins are not enlarged

in a compensatory manner, but, on the contraiy, may
be found shrunken, or present in the form of cords,

adherent sometimes by one end only, or they may
be entirely wanting.

Etiolog^y.—The usual view is that varix results

from a disturbance in the normal relation between the

intravenous pressure and the resistance of the vein

wall ; this may be either an increase in the

blood pressure or a diminution in the tone of the

vessel. The diminished power of resistance of a vein

may be an inherited condition, or the result of some
occult error in development ; or it may result from
absorption of surrounding structures depriving the

vessel of its wonted support ; or from inflammatory

changes in the outer coat of a vein leading to its

softening. Increased intravenous pressure is generally

considered to be a more powerful factor. This may
result from the action of gravity obstructing the

venous outflow, or from an increased supply of

blood to the part. The pressure of a pregnant uterus

upon the iliac veins is believed to be a common cause

of varicose veins of the leg ; the pressure of a tight

garter or of an ill-fitting truss, and the obstructive

diseases of the heart and lungs, are other conditions

which may have the same efiect. Although the

column of blood in the A^eins of the lower limb is

supported by that in the arteries, yet the pressure of

the blood upon tlie vessels is increased bj'^ gravity,

and is greatest at the lower end of the column. The
valves are of use in breaking up the veins into
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KOffinents, each of whicli is to some extent i-elieved

from the weiglit of the column of blood above it.

But should a valve be rendered useless by over-

distension of the vein or any other circumstance, the

segment below is not thus relieved, and is liable to

yield under the extra strain thrown npon it. The
hyperemia attending inflammation, chronic ulceration,

or prolonged muscular contraction increases intra-

venous pressure. Certain etiological factors must be

still further' considered.

(a) Age. — Varicose veins most often develop

between twenty and thirty-five years of age
;
they may

increase or diminish at later periods.

(6) Sex.—The disease is more common in men
than in women, probably because, with the exception

of pregnancy, tliey are more exposed to the exciting

cau.ses of varix.

(c) Occupation.— All occupations which entail

])rolonged standing or walking predispose to the

disease ; this is partly due to the effect of gravity,

partly to the compression of tlie deep veins by the

contracted muscles, and ])artly to the active hyperasmia

attending prolonged muscular action.

BflTects.—It is commonly held that the dilatation

of veins impedes the return of blood from a part ; this

leads to chronic congestion and oedema, with ulcera-

tion, eczema, and induration of the tissues as results.

The frequent association of these latter conditions

with varicose veins is a fact, but that they are related

as cause and effect is highly improbable. Certain is

it. that even in cases of extreme ' varix no one
of these phenomena may be observed, while they
are often met with apart from varix. Possibly
they may be common results of one set of causes.

The dilatation of a vein is sometimes attended with a
thickening and pigmentation of the skin over it ; more
often, however, the skin is thinned by the constant
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pressure ; and when, as may happen, this is combined
Vv'ith a thinning of the coats of the vein, the vessel

may burst externally, either spontaneously, or as a

result of strain or some local injury. The thinning

of a vein chiefly occurs at the seat of saccular dilata-

tions of its walls. The altered state of the vein walls,

and the slowing of the cii'culation within them,
together with their prominence exposing them to

contusion, render varicose veins specially liable to

thrombosis.

Syiiiptoms.—An exti'eme degree of varix may
exist without giving rise to any symjjtom. More
usuallj^ the patient complains of an aching pain, or a

sense of fulness in the part on standing, or after long

walking. Deep varix may cause cramp-like pains.

The enlarged veins are readily recognised ; often

their blue colour is visilile. In the skin, dilated

veins show as blue lines
;
they are often arranged in

a stellate manner. Great tliinning of a vein gives it

a dark purple colour, and its rui)ture leads to free

haemorrhage, for, owing to the inefficiency of the

valves, the venous blood flows both from above and
from below.

Treatment is either palliative or curative.

Palliative treatment consists in obviating the

increased intravenous pressure caused by position,

strain, muscular action, etc., in affording external

support to the vessels by well-fltting elastic stockings,

or a carefully applied bandage, and in iuiproving the

patient's general condition by astringent tonics or

digitalis, where these are indicated.

The curative treatment consists in obliterating

or removing the diseased vessels. It is indicated

in only a minority of cases ; the multiplicity of vaiices,

and the simultaneous affection of deep veins, frequently

render operations performed upon superficial veins

disappointing. Where, however, a single limited
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vavix exists ; or 011c particular varix is a source of

constant pain, unrelieved by jjalliative treatment, and
disabling the patient ; or where an enlarged vein leads

directly up from a chronic ulcer, which resists other

measures, operative treatment of the varix is called

for. Many modes of radical cure have been proposed,

but only three require notice.

1 Acupressure.— By passing a hai-e-lip pin

beneath the vein, jilacing a piece of gum bougie over

the vessel, and then throwing a silk thread in a figure

of 8 over the ends of the pin, the walls of the vessel

can be held in apposition, and a certain amount of

traumatic phlebitis be excited, which may lead to the

occlusion of the vessel. One or many pins may
be employed, as may be required

;
they should be with-

drawn in about a week, unless marked irritation be

excited earlier, and they may be left longer if the

local irriatioii be veiy trivial. C'are should be taken

not to pierce the vein, as it is liable to excite more
acute phlebitis. The operation often fails to obliterate

the vein. Two pins may be introduced close together,

and the vein then be divided subcutaneously ; this

renders the result more certain.

2. L.ig:a1«ire.—Through an incision, about half an
inch long, down to the vein, a ligature may be passed

around it and tied. Silk, soaked in carbolic acid solu-

tion (five per cent.), is the best material for the liga-

ture ; chromic catgut may be used.

3. Fxci«(ion.—By making an incision along a
varix the vein may Ije exposed and dissected out; a
double ligature should be tied around eacli Ijrancli of

the vessel before it is divided. All these plans of

treatment .«hould be performed witli antiseptic precau-

tions, lest sju eadiiig phlebitis be excited. Intravenous
injections of perchloride of iron, or carbolic acid, or

tlie application of the actual cautery, or liot iron, are

not to be recommended. Where a .single bunch of

A A-20
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varicose veins demands treatment, excisioii is the best

operation ; where it is desired to cure a number of

varices, or one of considerable length, the multiple

antiseptic ligature is to be employed, or if the surgeon

prefers it, acupressure.

Angkiomata.

Angeiomata are tumours composed mainly or

exclusively of blood-vessels; some of these vessels

are newly formed, others are pre-existing ones,

dilated moi-e or less extensively. The vessels may be

arteries, capillaries, or veins. Arterial angeioma is

more often known as cirsoid aneurism ; capillary and
A'enous angeioma are commonly called na'vi, or

"mother's marks." Cases are sometimes met Nvith in

wliich two or more of these varieties of angeioma
are combined together; they are classified in accordance

with the predominant character of the tumour.
Arterial varix; cirsoid aiioiirism ; aiicii-

risiii toy aiia<i«toinosis.—These names are applied

to various conditions of dilated and elongated arteries.

When a single large artery is lengthened, tortuous,

and pouched like a varicose vein, it is known as an
arterial varix. When this condition aflects several

vessels, giving rise to a tumour composed of a

congeries of dilated arteries, it is called a cirsoid

aneurism. When the condition of vascular dilatation

has spread from the arteries to the capillaries and
venules, it is known as ane.itrism by anastomosis. This

disease is much rarer than Venous vai'ix ; it is generally

met with on the scalp, most frequently affecting the

superhcial temporal, ])Ostcrior auriculai', and occipital

arteries, though it may occur in the orbit and other

parts. In some cases it follows injuries, such as cuts,

bruises, and burns, and on tliis account has been con-

sidered inflammatory in nature. In otlier cases it

has supervened upon a congenital erectile tumour or
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venous ntevus, arising spontaneously (sometimes at

pubei-ty) or as a result of injury. It most often

commences between puberty and thirty years of age.

Fathological changes.—The arteries are consider-

ably dilated, pouched, and greatly convoluted. Their

walls are thinned, chiefly by the atrophy of the

middle coat. The skin over them and the other soft

tissues may be thickened and spongy, but are often

thinned, and the seat of ulcers, which, by extending to

the arteries, occasion very severe haemorrhage. Sub-

jacent bone may be grooved or even perforated by the

enlarged vessels. The arteries leading to a cirsoid

aneurism are varicose, and the disease tends to spread

both centrally and towards the capillaries.

Symptoms and course.—Occasionally a single very

enlarged tortuous artery is to be traced in the

scalp or other part (arterial varix), but more often

tlie disease assumes the form of an irregular ill-defined

swelling. The part is hotter than natural, of a dull

blueish colour, and exhibits a strong expansile pul-

sation, with a distinct thrill and a loud rasping,

cooing, or musical bruit. The skin over it may
be thin or thickened. Sevei'al dilated arteries can
generally be traced leading to the tumour, and this

renders the outline of the swelling ill defined. By
compression of the enlarged arteries feeding the
" aneurism," the pulsation is lessened, and the thi'ill

sometimes made to disappear. The patient is often

conscious of the bruit in the tumour. The tumour
may remain stationary and cause little inconvenience,

or in very rare instances it may undergo spontaneous
cure. More often it continues to enlarge, involvinsr

more and more vessels ; or it ulcerates, and gives rise

to bleedings which gradually exhaust the patient.

The diagnosis is usually very easy. From
common aneurism it can be distinguished by its posi-

tion, outline, compimsibility, and tlie state of the
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vessels feeding ib. The character of the murnuir
and the effects of compression of the main ai-tery also

differ in the two cases. Cirsoid aneurism folloAving

U})on an iiijury might be mistaken for a varicose aneu-

rism, especially as the bruit and thrill, and the enlarge-

ment of many vessels, are somewliat alike in the two
cases ; but the tumour formed by a cirsoid aneurism
is less well defined, and its pulsation is not arrested

by compression of a single arterial trunk.

Treatment. — When not increasing in size, or

threatening to ulcerate, or giving grave distress to the

patient, no operative treatment should be undertaken,

but the part should be protected hy a metal plate, or

some similar appliance. When the tumour is growing,

or hicmorrhage has occurred or is threatened, its cure

should be attempted. If the tumour is small and fairly

well defined, it should be excised or strangled by a

ligature, likeansevus {see page 407) ; if excision be prac-

tised, each feeding artery should be tied as it is cut,

and the surgeon should be careful to keep well out-

side the limits of the tumour itself
;
neglect of either

of these precautions may lead to serious or even fatal

hfemorrhage. Where the affection is more difiuse, or

so situated that excision is impracticable, three courses

(named below) are ojten, but their success is not certain.

In many cases entire failure has attended them ; in

others, after temporary improvement the tumour has

developed again. The diificulty in dealing satisfactorily

with this disease arises fi'om the fact that the aneurism

is fed by many vessels, and cutting off the supply of

l)lood from one or even several sources does not starve

it, wliile the tendency to spread and involve more
vessels is one of its most marked features.

1. Ligature of the feeding vessels has never yet

been successful ; but when combined with division

of the parts between the feeding arteries lias in a few
cases effected a cure.



3. Ligature of the main artery of the part. Tlie

common carotid artery has on several occasions been

tied for cirsoid aneurism of the scalp, but with only

a limited degree of success : ligature of both external

carotid ai'teries is a safer operation, and more effectually

starves the gi'owth, and it is therefore to be preferred.

3. Injection ofperchloride ofiron has been practised,

especially on the continent, and with considerable

success ; a temporary ligature is thrown around the

tumour while the coagulating fluid is injected and
until the clot is firm. Galvano-jnmcture has also been

used with success.

NiEVUS.

Structure.—A "simple," "capillary," or " plexi-

form " nsEvus is composed of a group of dilated, tor-

tuous capillaries, with their nucleated walls held to-

gether by a small amount of connective tissue. A
" venous " or " cavernous " nDsvus, also called " erectile

tumour," is formed of a series of intercommunicating
spaces lined with endothelium like that in veins

;

between the spaces is a variable amount of fibrous

or fatty tissue, but the blood is not surrounded by
proper vessel walls. The arteries pour their blood

direct into these blood spaces, and from them normal
or somewhat enlai'ged veins take their origin.

Etiology.—Most njevi are congenital ; some are

first noticed a few days after birth, others appear to

originate about puberty, and in sonic instances their

development follows upon an injury.

Clinical clinracters.—Capillary naavi chiefly occur

in the superficial layers of the skin, and particu-

larly on tlie licad, face, neck, and chest ; venous najvi

develop beneath the skin and mucous membranes,
being common in the scalp, lips, and cheek, on the trunk,

and in the female genitals
;
they arc also mtit with

in the tongue, breast, and rectum, and in the liver,
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growing in that organ late in life. Na;vi are single

or multiple, and the two forms are often associated iii

a single tumour. Capillurii ncevi may ajjpear as minute
bright or darker red specks in the skin, or as larger

growths : if the dilated caj^illai'ies form but a very

thin layer they are commonly spoken of as "port-

wine marks ;

" where the vessels form a thicker

layer in the skin, the tumour projects slightly, and
is often granular on the surface. The outline may
be clearly defined, or broken \\p by smaller spots

around a central najvus. If of large size the surface

may Ije felt to be hotter than the surrounding skin
;

the colour may be lessened by pressure, but retui'ns

very quickly. Venous mcvi form soft easilj^ com-
pressible tumours of irregular, lobulated, or tortuous

outline, which become full and tense under the in-

fluence of crying, coughing, or straining. When of

large size they often show a tendency to become
pedunculated. Beneath mucous membrane or thin

skin they show a purple colour, which is intense

when the growth implicates the skin itself. Large
veins may be seen coursing from the tumour ; the

skin over them may be the seat of capillary naavus.

Beyond the fact of disfigurement, najvi rarely occa-

sion any ill effects. If cut they bleed freely, but the

Inemorrhage is easily controlled by pressure. They
may remain stationary throughout life or may steadily

increase
;

or, liaving remained stationary for a time,

suddenly, whether from the effects of injury or the

stimulus of puberty, take on an active growth. Nrevi

may become more prominent at the menses, and they

have been known to be the seat of vicarious menstrua-

tion. Puberty sometimes arrests their growth. On
tlic other hand, nasvi may undergo retrogressive

changes. The centre becomes gradually ])aler, and

tliis change extending may remove the entire disease
;

in other cases the tumour ulcerates and leaves a
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white cicatrix. In some instances of venous nasvus

blood cysts develop, owing to the shutting off of a

blood space and its subsequent distension ; in other

cases a warty growth has replaced a najvus. A com-
bination of venous ntevus with lipoma is met with as

a congenital tumour, called nmvo-lipoma. A capil-

lary niBvus cannot be mistaken for any other affec-

tion, while the spongy feel, compressibility, distension

under effort, and, in many cases, tlie colour of venous
nEevi, render their recognition easy. The absence of

pulsation, thrill, or bruit, distinguishes them from
arterial angeiouia.

Treatment.—Ntevi nndergoing natural cure, or

which are stationary and on parts of the body covered

by clothing, or superficial na;vi of wide extent, as

many " port-wine stains " are, should not be subjected

to any treatment. Nsevi on exposed jiarts of the

body, with the exception of large " port-wine marks "

and all growing najvi, should, if po.ssible, be cured.

Very supei'ficial najvi are easily destroyed by nitric

acid or acid nitrate of mercury ; if extending a little

deeper, the repeated application of the caustic will

suffice to remove them, or they may be burnt by a
fine cautery. For venous naavi the surgeon has a

choice of several methods of treatment ; the objects

in view being the complete obliteration or destruction

of the growtli with a minimum of scar.

1. Excision.—Tlie tumours arc usually sur-

rounded l)y a capsule, and, if care be taken to make
all incisions outside this capsule, their removal is easy

and free from risk of hsemon-liage. This method is

particularly api)licable whore j)rimary union of the

wound witli a linear cicatrix can bo obtained ; it

is less painful than ligature, and recovery is more
rapid.

2. I^ijfatiiro.—Ahnost anyntevuscan be strangled

by a ligature. On the separation of the sphacelus tho
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wound left quickly lieals. Care sliould be taken to in-

clude the whole of the nogvus in the loop or loops, which
should be tied as tiglitly as possible

;
strong waxed

silk or wliip-cord should be used. In no case should

the ligature be made to cut its way through skin, but

the thread should be subcutaneous or the skin

divided with a knife. AVhen the ntevus is entirely

subcutaneous the ligature should also be sul^-utaneous,

if possible. The ads'antages of the ligature are its

simplicity, safety, and efficiency ; the disadvantages

are the scar left when the skin is involved, the pain,

and the duration of tlie treatment.

3. Isajeetion of coa^Hlsiaats.—Perchloride of

iron, a solution of tannin, or pure carbolic acid may
be used. Owing to the danger of embolism, this plan

nuist only be adopted wlien a temporary ligature can

be placed around the tumour and left on for a quarter

of an hour after the injection. When successful it

leaves little or no scar. If more than a few drops of

the iron solution be thrown in it exerts a caustic

action.

4. ElcctrolysBS.— If two needles, insulated to

within half an inch of the point, be passed into a

na3vus on opposite sides, and a constant electric current,

such as is obtained from ten cells of a Stohrer's battery,

be passed through them, it may cause coagulation of

the blood and obliteration of the tumour. The current

should not be strong enough to cause bubbles of gas

to appear, and as soon as the tumour becomes blanched

or hardened the direction of the current should be

moiTientarily reversed, and then the needles be re-

moved. Tiiis treatment, wlien successful, causes no

scar. It may require to be repeated many times.

5. SeHoii.—Simple threads of silk, or silk soaked

in solution of perchloride of il'on, passed across a

najvus and left in position for about a week, excite

inflammation along their track, wluch obliterates tho
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vascular spaces. This treatment is adapted for cases

of diifuse njBvus, or in situations where excision, liga-

ture, ami injection are alike impractical ile.

Vaccinntion of nrevi is sometimes successful.

Superficial nievi are inoculated by sliglit abrasiojis

of the surface, and the development of the vaccine

vesicle obliterates the vascular growth. Vaccine
lymph may be introduced on silk threads into sub-

cutaneous nrevi to excite obliterating inflammation.

Painting on ethylate of sodium has been recommended
for superficial nrevi.

"Port-wiJie stain."—The treatment of this

disfigurement is very unsatisfactory. Caustics and
multiple scarification are the means that have been
used. Large " stains " should be left alone.
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XXVII. ANEURISM.
A. Peaiice Gould.

An aneurism is a blood tumour conimunicatrng witli

an artery. Such a tumour may develop as the

direct result of an injury {traumatic aneurism), or

follow upon previous disease of the vessel wall (sjDon-

taneous or idiopathic aneurism). These two great

classes of aneurisms difier very materially both in

their origin, nature, and appropriate treatment.

Section I. Idiopathic or Spontaneous
Aneurism.

Etiology.—A spontaneous aneurism is formed
when from any cause an artery permanently yields

under the blood pressure to which it is subjected.

Healthy arteries have such a reserve of resistance

that simple increase of blood pressure from plethora,

over-action of the heart, or resistance to the capillary

circulation, never by itself causes aneurism. When,
however, the resisting power of an artery is lessened,

it may yield under the normal blood pressure, and still

more readily if that is exaggei-ated. The causes

of spontaneous aneurism are therefore to be grouped

under two heads : (1) conditions which weaken the

arterial walls, and (2) conditions which increase the

arterial blood pressure ; of these, the first is essential

and the second only accessory.

1. Coiidilions Avcakciiiiig^ t!ic nrterini
walls.—By far the most important of these is

atheroma with fatty degeneration of the inflam-

matory products. The formation of calcareous jDlates

in arteries preserves them from aneurismal dilatation,
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although, as we shall see, such plates may soinetiincs

be found in aneurisms.

Embolic arteritis. -— As already described, the

impaction of an embolus in an artery may excite

intiammation of the vessel wall, and so soften the

vessel as to make it yield under the pressure of the

blood.

Loss of support by absorption of the surrounding

tissues.— Examples of this are chiefly met with in

the branches of the pulmonary artery lying in the

walls of phthisical cavities. In such cases, and par-

ticulai'ly when the cavities are contracting, aneurisms

not unfrequently develop, and their rupture is a fre-

quent cause of fatal haemoptysis.

2. CoiiriitioMs inci easing^ tlie blood pres-
sure.—Of these the most important is efort or strain,

particularly when sudden, intermittent, or unwonted.
Increased cardiac action, either from hypertrophy,

or the stimulus of alcohol, or mental or moral excite-

ment, is another similar condition.

I'lethora and resistance in the arterioles also in-

crease the arterial blood pressure. The mere main-

tenance of the power of the heart at its normal level

in association with degeneration of arteries may be
sufficient to produce aneurismal dilatation. The
greater frequency of aneurism of the aorta than of

any other artery is due to the greater pressure of

the blood in this vessel.

3. Certain secondary causes must be fui--

ther mentioned. Arje. —Aneurism is most common
between the ages of thirty and fifty : at the time when
degenerative changes occur in arteries, and befoi-e the

force of the heart is diminished, and when persons are

still exposed to strains and injuries. When occurring

in children and young adults, it is generally, perhaps
always, the result of embolism. Sex.—Dissecting

aneurism is more counnon in women than in men.
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Carotid aneni'ism is equally common in the two
sexes ; but other forms of aneurism are much (thir-

teen times) more common in men than women,
because they are more exposed to the exciting causes

of the disease.

OcciijKitions which expose to sudden effort,

such as that of soldiers and sailors, predisjjose to

aneurism by the sudden increase of the blood pres-

sure, and laborious occupations which constantly

throw a* strain upon the circulation j^i'sdispose to

atheroma. Thus it is that aneurism is most com-
mon in cold and terapei'ate regions, and especially

in Great Britain.

Injury and strain,—A local injury not uncom-
monly precedes the development of an aneurism, for

it may excite the inflammatory changes of atheroma,

or burst an atheromatous abscess, or cause a partial

rupture of the arterial coats and their consequent

yielding. Strain acts in several ways. (1) By in-

creasing the heart's action
; (2) by increasing the

capillary resistance in the muscles
; (3) by stretching

or compressing an artery, and so exciting atheroma in

it, strains at the knee thus act upon the popliteal

artery. Alcoholism causes aneurism by inducing

atheroma and recurrent cardiac excitement.

Diathesis.—The extent of the influence of syphilis

is doubtful {see Atheroma, page 382) ; that ofgout and
rheumatism is more certain

;
cachexy may predispose

to atheroma, but to the extent to which it lessens the

heart's power it protects from aneurism. Aneurisms
are sometimes multiple, and the patient is then said

to exhibit the "aneurismal diathesis." Such cases are,

however, to be explained by the fact that the causes

of aneurism are to a large extent general rather than

local, and in view of this the frequent occurrence

of one aneurism only is that which specially demands
explanation.
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Devcloinnoiit.—When a given portion of an
ai'teiy yields, the whole circmnt'erence of the tube

may be aflected, or merely some limited part of it.

In the first case the vessel expands both longitudi-

nally and laterally, generally in a more or less fusiform

manner. All three coats of the artery yield ; but
dissection shows that while the outer coat is

stretched, and thickened by newly formed fibrous

tissue, and the inner coat is thickened and uneven
from athei'oma, the middle coat shows no similar

change, but the muscular fibres are separated as the

result of t.lie stretching, and often undergo fatty

degeneration. In such a case the whole circumference

of the vessel is uniformly diseased, although in

different parts it may show various degrees of

atheroma, and calcareous plates may be found in

places. As this uniform disease of arteries is mainly
met with in the aorta and largest arteries, this form
of aneurism, called tubular or fusiform, is met with

there only. When any part of the wall of a fusiform

aneurism is specially weakened, it may yield quite

out of proportion to the rest, and develop a sacculated

aneurism ; this combination of the two varieties is

not uncommon in the aorta. Localised yielding of

an artery is due to the weakening of the artery being

limited to or much gi-eater in one particular spot in

the wall. This may be a patch of atheroma that has

undergone fatty degeneration ; the weakened part of

the vessel yields and bulges externally, all the coats

participating at fii-at as in "fusiform " ancjurism. As
the aneurism increases, however, the middle coat

becomes more and more scanty in its walls, until it

disappears, and aft(;r a time the internal coat ceases to

expand, and then tiic sac is formed l)y tlie thickened
adventitia only. fn otiier cases the aneurism
commences in an " atlieromatous aliscess" which
bursts, or an "atlieromatous ulcer." The part of the
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arteiy thus weakened yields and expands, but in this

instance the intima, and most of the media, are

absent from the sac, which resembles from the first

the later stage of the previously described variety.

As aneurisms grow, their wall is formed more
and more of new fibrous tissue produced by inflam-

mation of and around the sac, until at length none
of the adventitia can be definitely detected. With
yet further growth of the aneurism, the sac may be
replaced in parts by surrounding tissues (muscles

and bones) matted together, and even this may be
over-passed, and a breach be made in it. Such
aneurisms have usually a more or less globular form

;

they are also possessed of a sac or wall which is

more or less distinct from the artery from which they

spring, and they are known as globular, -or sacculated

aneurisms. In some cases, however, it happens that

Avhen an " atheromatous ulcer " forms, the arterial

coats forming its floor and edge are not matted together,

and the middle coat in particular is softened. The blood

then finds its way in among the softened media, sepa-

rating it into two layers, one adhering to the adventitia,

and one to the intima ; such an aneurism is called

" dissecting."

CLASSiriCATIOfT.

1. Fusiform aneurism

n CI 1 J. 1 • f « Circumscribed.
2,. teacculated aneurism { , t..,,. ,

( b. Diliused.

3. Dissecting aneurism

A fiisifoi-m aii«>iiB-gsni is one formed by the

dilatation of the entire circumference of an artery, a

dilatation both in length and breadth (Fig. 21).

A sacculated aneurism is the result of the

dilatation of a jiart only of the circumference of an
artery. So long as the tumour is closed in by a wall

or sac it is called circumscribed (Fig. 20), but when
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the sac is incomplete, or the aneurism liiis I'liptured, it

is called difusecl. Other terms in use are " true " and
"J'altifl." By a true aneurism" is meant one the

sac of which is formed by all three coats of the artery
;

a "false aneurism " is one in which the sac is formed
by a part of the coats of the vessel only, by newly
formed fibrous tissue, or by condensed surrounding

structures. These terms should be discontinued, as

the distinctions to wliich tliey

refer are not clinically cognisa-

ble, and are of no therapeutic

or pathological importance.

The diffusion" of an aneurism
is better spoken of as its

" rupture," and should be re-

garded as a complication or

accident in the course of an
aneurism.

A <lis«>ectiiig' aiiciu'ism
is one in which the blood is

contained in a space between
the coats of the artery ; this

may become "diffuse."

Where two of these forms of aneurism coexist it

should be called a " mixed aneurism."

Fusiform Aneurisji.

Fusiform aneurism is mostly met with in the arch
of the aorta, but also occurs in any part of the aorta,

innominate, carotid, or iliac arteries, and occasionally

in the femoral and popliteal trunks. The shape and'

extent vary, and more than one such dilatation may
be met with in the aorta. The sac is thicker than the

healthy artery, and is formed by JiU three coats of

the ve.ssel ; the iniuir surface of it is irregular, from
atheroma; the advcntitia is much iJiickenoid. The
sac rarely contains any clot, and seldom undergoes

Fig. 20.—A large Saccu-
lated Aneurism.
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s])ontaiieous cure. The development and progress of

tins form of the disease are slow, and it may not give

rise to any symptoms ; on tlie other hand, it may cause

death by pressure on important organs, such as tlie

trachea and a:'sophagns. The bruit in fusiform aneurism
is often very loud and rough. Occasionally a softened

patch in its wall may entirely give way, and the aneurism

Fig. 21.—Pxisiform Aneurism of Arch of Aovfa
;
allowing at c, a saccu-

lar pouch
; g, lamiuated clot; recent clot extendiug into n, left

subclavian arteiy; c, left carotid; h, innominate artery. (Miis.

Koy. Coll. Surg., No. 3117.)

I'upture ; tliis is most liable to happen in the ascending

aorta, the blood escaping into the pericardium.

Surgical treatment is not undertaken for this condi-

tion.

Sacculated ANEURIS.^r.

The sac.—The nature of the sac has already been

]iointed out ; at first, when small, it may be simply a

dilatation of a part of a vessel, but very quickly it

is added to by new tissue and is the combiucd result
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of growth and stretcliinEf.g...,, >,.x The development of

new tissue takes place chiefly in the outer coat.

True "Aneurisms of large size are never " trite."

aneurisms are only met with in con-

nection with large arteries
;

they

are of small size, and being formed

by the expansion of a large area of

the vessel wall, have a wide com-
munication with the artery

;
they

can often be recognised by detecting

atheromatous changes on the intima
;

in " false " aneurisms, where the in-

tima and media are absent, athero-

matous patches are never seen. In

"false " aneurisms, the middle coat

may be seen to terminate abruptly

in a well-marked ring ai'ound the

mouth of the tumour; the sac grows
by fibrous tissue being formed on its

outer surface, which more and more
replaces the distended adventitia,

until in large sacs there is little or

none of the original vessel wall pre-

served. When the aneurism comes
into contact with muscles, fascite,

and bones, these are incorporated in

the sac, being condensed and bound
together by fibrous tissue.

Contents.—A part at least of

the contents of all uncured aneu-

risms consists of ordinary arterial

is found, post-mortem, in the form
clot. In most aneurisms a certain amount of clot is

deposited during life, which is the resultant of two
opposing forces, tlie tendency to coagulation on
such an abnormal surface as the sac of an aneurism
or a layer of fibrin, and tlio rapid movf^ment of the

}i K—20

Fig. 22.—Fusiform
Aneurism ol' Pop-
Iitea.l Artery, en-
tirely filled with
Laminated Clot.
Spnutnneonscure.
(Mus. Roy. Coll.
oiSiirg.,No.3246.)

blood, which
of soft black
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blood ; and as tlie one or the other preponderates

differences are observed. The white corj^useles,

however, have a tendency to adhere to the sac, inas-

much as it differs from normal intima ; then they
disintegrate and fibrin is deposited. Owing to the

rapid motion of the blood, few, if anj"-, red corpuscles

are entangled in the clot, which is, as it were, whipped
out from the blood

;

the centrifugal pres-

sure keeps the clot

closely in contact

Avith the inner sur-

face of the sac. The
process may then
be repeated ; white

cori:)uscles adhere

to the fibrin, dis-

integrate and excite

still further coagu-

lation, and a second

layer of clot lines

the first ; and so

the clot may grow
;

successive layers

forming from the

sac towards the

vessel. The fibrin

is always deposited in layers, which are concen-

tric, but no one of which will be found to lino the

whole of the sac. Such a clot is called laminated

Jibrin, or clot, and it is the active clot of Broca.

Owing to variations in the sliape of the sac, and in

the position and size of its mouth, the condition of

the blood in aneurisms varies in different Ciises ; and

when fi'ora any cause tlie flow of lilood through the

aneurism is slackened, red corjiuscles become entangled

in tlie meshes of the fibrin, and if the blood stagnates

-Sacculated Aneurism of Common
Carotid Artery.

(f,, Common onrotid artery ;
h, ext. rnrntid artrry;

c. int. carotid artery, d, sac of aneurism;
e, laminnted clot parrlv filling sac. (Mus.
Rciy. Ooll. of Surg., Xo. 321'1.)

t
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a clot like that formed by shed blood is produced

;

this is known as the passive clot of Broca. All

degrees between the two extremes may be met with,

and they cause variations in colour and density of

the clots. Fibrinous clots in aneurisms ai'e not coated

over with a layer of endothelium, as may occur in

arteries or veins, and so they are ever-active causes of

coagulation. These clots are extremely important, for

three reasons : (1) by their gradual or rapid increase

the aneurism may be permanently occluded
; (2) they

strengthen the sac and add greatly to the resistance

it otiers to the centrifugal ibrce of the blood
; (3) by

partly filling up the aneui'ism they serve to lessen the

pres.sure upon the sac, and therefore to diminish its

rate of expansion ; for by the law, illustrated by the

hydrostatic bellows, every diminution in the cavity

of an aneurism greatly lessens the total pressure of

the fluid upon its walls. The changes in the clots are

also important. Laminated fibrin is very stable
;
by

constant pressure it becomes dry and firm, and the

leucocytes within it, or between its layers, undergo
fatty degeneration. When the aneurism is cured it

may be slowly absorbed, but it forms hy its density
ratlier an impediment to organisation. When red
coi'i^uscles are enclosed they disintegrate and break
down into dark granules. Soft or jjassive clot is, on
the other hand, unstaljle ; it may soften down, or it

may "organise," or if compressed by the blood again
entering the sac it may be; flattened out into a thin
layer, lining a fibrinous clot. (For further details

as to these clots in blood-vessels see pages 421 and 422.)
EITocts.—The effects of an aneurism are partly

those caused by the development and growth of a
tumour (f)ressure effects) and partly those due to
iuterferenco with the arterial circulation.

1. J'ressure effects.—Tlio first and most constant
result of the pressure of an aneurism is to excite
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iuilammation in tlie immediately adjacent tissues

;

this thickens the outer part of the sac, and mats
the tissues together ; when more severe it is attended

with all the signs of acute inflammation, and ends in

suppuration. The reason why the growth of an
aneurism has this efiect so much more constantly than

any other tumour, is to be found in the fact that the

expansile pressure of an aneurism, especially when
large, is of far greater intensity than even that of the

most rapidly growing solid tumour. The tissues and
structures adjacent to aneurisms are compressed,

matted together, blended with the sac, and then
"ulcerated" or removed by interstitial absorption.

From theu' proximity to arteries, veins are very often

compressed, and more or less obstruction is offered to

the venous circulation, leadingto cyanosis and oedema of

the part beyond, and dictation of the smaller veins. A
vein may ultimately be obliterated, or its wall ulcerated

and a communication opened between it and the aneu-

rism. {See Vai'icose aneui-ism, page 456.) Similarly an
aortic aneurism may form a communication with the

pulmonary artery. Nerves are stretched and flattened

out, causing neuralgic pain, and spasms and paralysis

of muscles. Bones are absorbed, being hollowed

out or perforated, without any signs of inflam-

mation in the bone around ; this is most often

seen in the sternum and spine. Cartilages, whether

costal or intervertebral, have much gi'eater power of

resistance, and often ai-e unaltered, when bone and
fasciiB have disappeared. In certain situations special

organs are compressed, as the oesophagus, thoracic

duct, trachea, or a bronchus.

2. Effects on the circulation— (a) The force with

which blood is propelled into an aneurismal sac

is so much loss to the pressure with which the blood

is propelled onwards, for only a trifling amount is

returned in the form of elastic recoil ; this loss offeree
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is the most constant and characteristic effect of an

aneurism. As a direct result of it, we Jiave the artei'v

beyond less full of blood than it should bo, and it

therefore contracts, and the nourishment of the tissues

supplied by it is ^;ro tanlo impaired. But natui'e, as it

were, responds to the call of the impoverished tissues

and partly filled arteries in two ways : (1) by hyper-

trophy of the left ventricle, and (2) by an enlarge-

ment of the collateral arteries above the aneurism, so

that blood is poured into the vessels below partly by
the main trunk and partly by the anastomosing
vessels. When the condition of the patient is such

that compensatory hypertrophy of the heart cannot

take place, and the anastomosing vessels are so

diseased that they cannot dilate sufficiently, the

impairment of nutrition of the tissues beyond an
aneurism becomes marked. Tn many cases the cardiac

hyi)ertrophy associated with aneurism is to a large

extent due to the general loss of elasticity of the

diseased arteries.

(5) Interruption of thepulse warn by the dilatation

of the artery causes the pulse in the vessel beyond to

be delayed in time and lessened in force. A sphygmo-
graphic tracing of the pulse in the artery below
shows a loss of the impulse and dicrotic waves, and
a diminution of the force and i^apidity of the tidal

wave (Fig. 24).

(c) Obstruction to an artery may occur in one of

three ways : (1) the clot in the aneurism may extend
into and lilock up the artery, or a portion of it may
be broken off" and carried into the artery as an
embolus; (2) the mouth of a branch may be involved

in the sac, and first stretched and then obliterated
;

(3) the sac of an aneurism may by its enlargement
compress the vessel from which it springs. This
occurrence is less well established than the two others.

{d) Syncope is a not infrequent effect of large
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aortic aneurisms; it may be caused (1) by the failure

of the heart to ovei'come the great resistance offered

by the blood iii the enormously distended vessel, or

(2) by the aneurism or a portion of clot obstructing

the orifice of one or both coronary arteries, or (3) by
the failure of the elastic recoil of the aorta to send

blood into these vessels.

(e) Gangrene of parts beyond an aneurism may
result from embolism, or from the more direct

interference of the aneurism with the arterial supply

to and the venous return from the tissues.

Course and tci'ininatioiis.—When the for-ces

tending to enlarge an aneurism are exactly balanced

by those tending to its cure it remains stationary, and
this is occasionally observed even over a period of

many years. More often this balance is not main-

tained, but the aneurism undergoes continuous en-

largement or .spontaneous cure.

1. Sjjontaneous civre may be brought about in one

of three ways : (1) gradually by a filling up of the

sac with laminated clot ; the clot may then extend

into the artery and occlude it (see page 41 8) ; this may
happen («) from the tendency to coagulation being in

excess of the hindrances to it ; it is favoured by an
uniform and not too strong action of the heart, and
by development of the collateral vessels

;
(b) from the

sac of the aneurism compressing the artery above its

mouth, and lessening the force with which blood is sent

to it (?) ;
(c) from the development of an aneurism

higher up on the same trunk, leading to a lessening of

the force with which blood is sent into the lower.

(2) Suddenly by embolism. A portion of clot from

the aneurism, or from one higher up on the same trunk,

may be washed into the artery below and plug it
;
by

the diversion of the circuhition the blood pressure is so

lessened in the aneurism that coagulation occurs. [See

also page 421.) Or a portion of clot may lodge in the
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mouth of the aneurism and shut itofl^ from the artery
;

the blood in the sac then coagulates. (3) Plastic

arteritis may be excited by inflammation around tlie

sac and seal the artery both above and below the

tumour ; this is a rare event. (*S'ee also Sujopuration,

page 424.)

2. SpoMtaiieoiis ciilai'g'cuiciit.—The continu-

ous growth of an aneurism may be fatal from its

pressure effects or from syncope, as is often seen in

thoracic aneuiism ; but if not it ends eitlier in rupture

or in suppuration, and these may be called its natural

lethal terminations.

(1) Rupture results either from the aneurism
extending through the skin or into some cavity of the

body, or from the blood forcing its way through the

sac into the surrounding tissues. If it burst ex-

ternally, or into a serous or mucous cavity, fatal

htemori-hnge occurs, unless by some chance, as in the

case of Listen, the orifice be effectually plugged with a
clot ; into a joint the hsemoiThage is less extensive.

The aperture through a serous or synovial membrane
i.s a slit or stellate opening, and the hremorrhage
through it is sudden and profuse ; tlie aperture

through a mucous surface is smaller, and often

becomes blocked temporarily with clot, so that the

liEcmorrhage is at first slight, is repeated, and is

finally profuse ; the aperture thi'ough skin is

formed by the separation of a slough of corinni, and
the hfemorrhage is at once fatal unless couti'oUcd by
surgical means. When the blood is extravasated

into the tissues one of two results may follow : it may
(liflusc itself widely along the cellular tissue of the
part, or afttir a certain amount has escaped from the
sac it may coagidato, and the clot thus formed,
together with fasciiu a,nd tlie produuls of the inflam-
mation excited by the extravasated blood, may form
another sac ; in such a case, this secondary sac
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usually quickly yields again ; tliese facts explain the

variations met Avitb in cases of diffuaed aneurism.

(2) Suppuration.—The iutlammation excited by
an aneurism may become acute and end in su])-

puration of the tissues adjacent to the sac ; this is

most often seen where, as iu the axilla, the aneurism
is surrounded' by loose cellular tissue, and where a

slow rupture of the sac has occurred. The pus tlnis

formed tends to reach the surface, and to burst

externally like that of any acute abscess. Two
special effects of the su]ipuration, however, must be
noticed : (a) the sac is deprived of all nourishment
conveyed to it by the vessels on its exterior : it there-

fore sloughs ; this sloughing is the eflect and not

the cause of the surrounding suppuration
;

(b) the

inflammatioii extends along the sac to the artery and
excites arteritis ; if this assumes the jjlastic form it

seals the vessel, and when the sac separates the

aneurism is quite cured ; but if it is suppurative

such a closure of the vessel does not occur, and either

before or after the abscess around the aneurism has

burst the artery opens into it and then fatal

hjemorrhage occurs. This latter is the more frequent

event of the two.

Sis"S and diagnosis.—I will first describe the

common sacculated aneurism, and then the changes

produced by cure, by subcutaneous rupture or

" diffusion," and by suppuration.

A. Sigrns niKl ding^iiosis or an ortlinnry
sacculatfd anciii'i^ni.—The primary phenomenon
is the presence of a tumour over and fixed to an

artery ; it may vary in shape, but is usually more or

less globular : in size it ranges between that of a small

nut and a cocoa-nut. If placed deeply or contain-

ing much clot it is firm, but if superficial, or con-

taining little clot, it is softer, and may even fluctuate.

This tumour 2^^'-^saies, being expanded ami rendered
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more tense with each beat of the lieart. Tlie foi-ce of

the pulsation depends partly upon that of the cardiac

contraction, but more upon tlie proximity of the

aneurism to the heart, the size of the sac, and the

amount of clot which lines it. It may be more
marked in some situations than others, owing to irregu-

larity in the thickness of the clot, but so long as the

aneurism has a cavity into which blood is forced with

each systole, the pulsation is of an expaoisile character.

If the limb is depressed, the force of the pulsation

and the tension of the aneurism may be noticed to be

ri;,'. 21.—Sphygmographic Tracings ot the Eadial pulse of a patient
with Aneurism of the Eight Brachial Artery.

1, Left radial pulse
; 2, right radial pulse. (Mahomed.)

increased, .while if it is raised both are diminished
;

this is owing to the expansion and contraction of

arteries which takes place in dependent and raised

limbs. If the main artery of the i)art is compi-essed

above the aneurism, so as to arrest the arterial flow,

the pulsation in the aneurism ceases, and tlie tumour
shnnks and becomes less tense : by gentle pressure the

surgeon may then be able to empty the sac still more

;

if now the finger is raised from the main artery the

tumour rapidly fills out again, and in two or three

beats resumes its former size and tension. This
shrinking of the tumour when the circulation is

arrested is due to the elastic recoil of the stretched

sac and adjacent tissues, and the degree to which the
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tumour can be em]-itied is a measure of the amount of

fluid blood it contains. Compression of an arteiy

just beyond an aneurism is said to cause the tumour
to become more tense. In nearly all cases of aneurism
a hruit is heard on listening over the tumour

;

it varies much in different cases, but is most often

systolic in time and blowing in character ; it is

heard equally well all over the tumour, and is not
increased by moderate pressure; occasionally it

is diastolic as well as systolic. The bruit is due
to vibrations caused by the blood I'ushing into or out of

the aneurism, and churning in the sac ; it varies,

therefore, with the position, size, and shape of the

mouth, and the disposition of the sac and clot within

it. The rush of blood into the aneurism may also

cause a thrill in the sac with each heart-beat ; such a

thrill is only felt over the tumour. The jmlse in the

artery below, when compared with that on the oppo-

site side of the body, is delayed in time, and usually

lessened in force ; sometimes it is absent owing to

obliteration of the artery. The sphygmogram is

charactei'istic (Fig. 24).

The veins below the aneurism may be distended

and varicose, and the subcutaueous tissue oedematous,

owing to venous obstruction. Afuscular weakness and
wasting are frequently noticed, owing to defective

nutrition and to paralysis of the stretched nerves

;

similarly areas of the skin may be found numb. The
2)ain of aneurism may be very severe, or only slight

;

it is of two kinds, a constant deep boring, aching, or

burning pain, caused by the peri-aneurismal inflam-

mation, the tension of the parts, and especially by

the absoi'ption of bone, and a sharp lancinating pain,

shooting down along the branches of compressed

nerves. MiLscular spasm and paralysis are due to

irritation and destruction of motor nerves, and tlie

most familiar instance of each is the dilatation of the
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pupil or paralysis of the vocal chord, from pressure

upon the cervical sympathetic or the recurrent

laryngeal nerve. The heart is usually hypertrophied,

and the arteries are often found to be atheromatous.

There is no means of distiiifjulshins: a " true" from a

''false " aneurism without careful dissection.

B. Signs and diag^nosis of a ciireil aneu-
rism.—When an aneurism is undergoing the process

of gradual occlusion with laminated clot, the tumour
becomes smaller and harder, with less pulsation, its com-
pressibility when the circulation is arrested diminishes,

and the bruit and thrill are modified or lost. When
the aneurism is completely occluded, but the artery

on which it lies is still patent, the tumour has a
heaving pulsation, is quite incompressible, and if a
bruit be heard over it, it is increased in intensity by
gentle pressure. The fixity of such a tumour to the

artery, and its previous condition when known, serve

to distinguish it from a gland or other solid tumour
over an artery. When the artery also is occluded, as

usually hapjiens, pulsation disappears, and the col-

laterals may be felt to be enlarged. When the cure

takes place more rapidly it is often marked by a
sudden pain in the part, a sudden failure in the cir-

culation beyond, with abrupt cessation of the pulsa-

tion, bruit, and thrill in the tumour j this then quickly

consolidates and gradually shrinks, while meanwhile
the anastomotic vessels may be felt to enlarge, and
the circulation beyond is restored.

C. Signs and diagnosis of diffused aneu-
rism. — When subcutiineous i-upture of an aneurism
occurs, and the blood is freely extravasated in the
cellular tissue, sudden pain which may be very intense

is experienced, and the patient bi^conies cold, pale, and
faint; the parts about tlie aneurism become very
greatly swelled, livid, and cold ; the pulse is arrested in

the arteries beyond, and theao parts become cudematous,
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livid, and then gangrenous, from the effused blood

entirely obstructing the venous circulation. In the

njore common cases, in which the rupture is less

extensive, and the blood is, at any rate for a time,

surrounded by dense tissues and blood clot, the

|3atienfc experiences a sharjD pain in the part, and
becomes pallid and faint ; the aneurismal tumour
is found to have suddenly increased in size, but to

Jiave lost its distinct outline, the pulsation is lessened

or lost, and the bruit and thrill are altered in character,

diminished, or entirely lost. The coagulation of the

effused blood makes the tumour harder than it was
before. Such an aneurism extends rapidly, and when
it reaches the skin it points, and often fluctuates

before bursting, just like an abscess. Tlie circulation

in the parts below is more or less interfered with
;

the pulse in the arteries is usually still more weakened,
and may be lost ; the veins are distended, and the

tissues cedematous ; the pressure on the nerves makes
the parts affected numb, heavy, and motioidess.

There are still other cases in which the " diffusion
"

is mucli slowei', and that maybe called ''leaking aneu-

onsvis." They are characterised by continuous growth
of the aneurism, together with diminished pulsation,

indistinctness of outline, and an increase in the

pressure signs. Such a tumour may at any time

become more completely " difl'used." These three

varieties might be distinguished as " ruptured,"
" diffused," and " leaking " aneurisms.

D. ISi;?ns ntnl ditig^iiosis of suppuration
of an aneurism.—Suppuration around an aneurism

causes an increase in the swelling which obscures

the outline of the tumour, the part is hot, red, pain-

ful and tender, and pits readily on pressure, and

there are also a high temperature and the otlier

phenomena of marked pyrexia. When pus foruis tlie

swelling fluctuates and "points," and when it is
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evacuated, cliocolate-coloui-ed pus, mixed with fibri-

nous coagula, are discharged, and subsequently freo

arterial litemorrliage may occur. If, before the abscess

bursts, the artery opens into it, there will be a sudden

increase of the swelling, with great increase in the force

and superficiality of the pulsations. The signs of " snp-

puralion " and " diffusion " are closely alike ; botli are

attended with increased swelling, diminished clearness

of outline of the tumour, and lessened pulsation. In

"diffusion" the part is cold, and there is no fever;

in '^suppuration" thei-e is fever, and the part is hot,

while the circulation in the arteries beyond may be but
little interfered with.

Treatment.

In treating an aneurism the surgeon endeavours,

as far as possible, to imitate the natural cure of the

disease, and to bring about the occlusion of the sac,

with or without the adjoining portion of the artery,

by blood clot. There are three known ways of doing
this : (1) hy lessening the force of the circulation

th/rourjh the aneurism ; (2) hy increasing the coagii-

hibilUy of the hlood ; (3) and by directly caiising the

blood in the sac to coa,gulate. In the large majority

of cases the natural tendency to coagulation in an
aneurism exerts itself as soon as the special hind-

rance to it (the rapid and forcible circulation) is

removed. Coagulation can only be excited in an
aneurism by local means ; l)ut direct interference with
an aneurism is always dangerous, and is never to be
resorted to when otiier measures succeed. On the

other hantl, tiie ])lasticity of the blood can only be
increased by constitutional treatment, while the force

of the circulation in an aneurism can be lessened by
eitlier constitutional or local means. It follows from
this that the treatment of every case of aneurism must
be first constitutiomd, aud then local, for local measures



43° Manual of Sui^gerv.

ai'e only resorted to as adjuvants of general measures,

where the aneurism is so placed as to pei'mit of it

;

in some cases constitutional treatment alone succeeds,

and in many it is the only course open to the surgeon
to 'adopt. Still more to emphasise the importance of

the constitutional treatment of aneurism, and the

necessity for carrying it out with scrupulous attention

to all details, even where the local treatment of the

disease is difficult and prolonged, I shall describe it

first, and then deal with the vai-ieties of local treat-

ment, and I shall endeavour to view each in relation

to the three possible factors in the artificial obliteration

of an aneurism.

Constitutional Treatment.

A. The first thing to aim at is to reduce the arterial

tension to a minimum, by lessening the force of the

Jieart, and by climinisldng the total quantity of the

blood.

1. To lessen the force of the heart the patient

should be i)laced in the horizontal position, unless

this be specially contra-indicated, and everything be
done to ensure his keeping at perfect rest ; he should

not be allowed to niove, all his wants must be attended

to by others, and he must be guarded against every

source of mental and emotional excitement. In cases

wliere the heart's action is unduly excited some benefit

may be obtained by aconite or belhidonna internally,

or by wearing a belladonna plaister over the prrecordia.

Opium may be of considerable service in allaying

l)hysical and mental restlessness.

2. To reduce the quantity of the blood it

is generally sufficient to place the patient on a very

restricted diet, such as the following : 6 oz. of bread,

2 oz. of meat, a little butter, and 6 oz. of milk or

water, jier diem. When the patient is i)lethoric and
tlie arterial tension vei'y high, repeated saline purges

\
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or venisection may be resorted to. If a patient is

already aniBinic when he comes under treatment, of

course no further reduction of the Ijlood vohime is

required.

B. To increase the plasticity of the blood is the

second aim of constitutional treatment, but so little

is definitely known of hjemapoiesis and the means of

influencing it, that this branch of the subject is

involved in uncertainty. It is believed that such a

diy restricted diet as mentioned above increases

the proportion of fibrin in the blood ; with the same
view, iron and a richly nitrogenous fare have been pre-

scribed to ansemic patients. Iodide of potassium in

full physiological doses has been much recommended
;

pei-haps the relation of syphilis to aneurism has

created some prejudice in its favour; its value is

questionable. Acetate of lead has also been given

to quiet the circulation and to modify the blood's

composition, but its efficacy has not been demonstrated.

The increase in the quantity of fibrin in blood must
be di.stinguished from the readiness with which it

coagulates.

Local Treatment.

The simplest of all local treatments is to raise

the part, if a limb, and to bandage it, applying

gentle pressure over the tumour. By these means the

arteries of the part are made to contract, the supply
of blood to the aneurism is lessened, the sac is

supported, and the contractility of it and the

surrounding tis.sues is favoured. Unless there are

S{)ecial conditions of urgency, these local means,

together with carofid constitutional treatment, should

in all cases be patiently tried before any more active

measures are resorted to. The otlujr local measures
will be grouped into those modifying the circulation
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in the aneurism, and those exciting tlie coagulation of

the blood.

A. To mo<lify the circulation in the aneu-
rism two procedures are adopted, the ligature and
compression, each of which is susceptible of various

modifications. The ligature, as the older method, will

be considered first.

This classification of the varieties of ligatui-e is

not only convenient, but expresses the order in which
each method was introduced.

1. Tiie double lig-atnre is often known as the
" old " operation for aneurism, or the operation of

Antyllus. It consists in making a free incision into

the sac, turning out all the coagula, introducing a
probe into each end of the artery, and then cleaning

and tying it, as well as any other branches opening

out of the sac. Even when the part is previously

rendered bloodless, the ojieration is one of extreme

difiiculty, and, Vjefore the introduction of the bloodless

method, was so formidable that surgeons could rarely

be prevailed upon to undertake it. The first danger

of such an operation is p7-iman/ kamorrhage. If

that is obviated, the vessel is tied in a part of its

course where it is certainly diseased, and where there

is a serious risk of secondary hccmorrliage. Should

the extensive wound suppurate, and this used to be

invariable, gangrene is liable to ensue upon the

obstruction to the venous return and the develop-

ment of the anastomotic circulation thus produced.

Owing also to the great success of other treatnient,

The Ligature.

1. Double ligature.

2. Proximal ligature
!«. Anel's method.

[b. Hunter's method.

\ c. Brasdor's method.

\d. Wardrop's method
3. Distal ligature
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this operation is now only very rarely iindertaken for

spontaneous aneurism.

2. (o) Aiiers operation is to apply a ligature

to the affected artery close above the aneurism, l)ut

without interfering with the sac itself. It has the

serious disadvantage of operating upon a part of the

vessel which is almost certainly diseased, and, in

addition, the proximity of the wound to the aneurism

c B A

Fig. 25.—Biaprams illustrating Ligature of Arteries for Aneurism,

a. Old operation ; h, Ancl's operation ; c, Huutcr's operation.

is liable to excite inflammation in and around the sac.

This operation is only done wliei'e the Hunterian
operation is impracticable.

2. (6) Hunter's operation consists in ligaturing

the afli'ccted artery at some distance on the cardiac

side of the aneurism. It has two main advantages,

in that the part of the artery tied is probably healthy

or less dis(^ased than close to the aneurism, and the

sac is not directly inteif(!red with. Very often branches
ari.se from the .artery between tlie ligature and the sac.

Tills operation lias been by far the most successful of

c c—20
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any proposed for aneurism, and its details must be fully

considered.

Eirccts.—Tlie immediate effect of tightening the

ligature is to occlude the artery, and to shut off

the force of the heart from the aneurism. (For the

effects of the ligature on the vessel itself see

page 370, and for the results and treatment of

arterial occlusion see page 386.) The blood in tlie

aneurism may now at once coagulate. More often,

however, when tlie anastomotic circulation is estab-

lished, blood again flows through the artery and
the aneurism, but either in a continuous current or

with gentle pulsation only, and, under this influence,

more and more coagulum is deposited within the

tumour until it is quite filled, and then, as a rule, the

clot projects into the artery and grows until it has

obstructed it as far as the next branches above and
below. When this is the case the aneurism gradually

shrinks and is absorbed; and the artery is converted

into a fibrous cord as if it had been ligatured.

This second obstruction in the artery sometimes
necessitates the development of a second series of

anastomosing vessels from the artery between the two
obstructions to the vessels beyond the atieurism. When
the ligature is so placed that no large branch intervenes

between it and the aneui-isra, the clot is continuous

from one to the other, and only a single set of anasto-

mosing vessels enlarge.

Syniptoms.—At the moment of tighteniiig the

ligature the anfeurism ceases to pulsate and shrinks
;

it may then quickly become firmer, and no change

beyond that and its genei-al shrinkage may be ob-

served, until it disaftpears altogether. Very often, in

eighteen to thirty hours, when the anastomosing

vessels are fully dilated; and the limb is warm, a faint

pulsation or a trembling sensation is detected in the

tumour, which may last for hours or days, and then



Ligature in Aneurism. 435

pass off, or become permanent. At a later period also

temporary pulsation may be observed. If the aneurism

is occluded, and the artery patent, a heaving impulse

is conveyed to it from the vessel.

Dniigcrs. — The first danger attending this

operation is secondary hcemorrhage at the seat of

ligature ; for the causes, mode of prevention, and
treatment of this accident see page 37G. The next danger

is gangrene. We have already seen that an aneurism
impedes the circulation in a limb or other part, and
when to this impediment that of ligature of the main
artery is added, and to that occlusion of the vessel

at the seat of the aneurism, it is easy to under-

stand how this danger arises. The gangrene is

generally of the " moist " variety, for venous obstruc-

tion is a marked element in the case. A less common
accident is injlammation and suppu7'ation around the

sac ; this most often occurs in the axilla and groin,

where aneurisms are not well supported, and in cases of

very large sacs, or where the aneurism is becoming
diffused. The causes that have been as.signed are the
handling to which the tumour is subjected before and
after ti'eatment, and the presence of large masses of

fibrin in the sac.

Failure to cure the aneurism results, in a certain

number of cases, from the anastomotic circulation

being too free. This recurrent pulsation may come
on about a day after the operation and persist, or
about a month later, when the anastomotic circulation

is thoroughly establi.shed. Occnsionally a second
aneuri.sm develops in the site of one that has been
cured, not from yielding of the aneurismal cicatrix,

but from a second aneurism spiinging from tlie

artery close to the original tumour. Another accideiit

tiiat sometimes happens is for the tumour to enlarge
without any pulsation, the blood welling into the sac
from the distal side, but flowing in without any pulsation.
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Treatment.—Immediately after ligature, the

limb, covered up with a thick layer of cotton wool,

should be slightly raised and supported evenly ou
pillows. Should pulsation recur the surgeon must
have patience, as it will probably pass off; but if

after some months the expansile pulsation continues,

compression of the main artery should be ti"ied, com-
bined with pressure upon the tumour, or, if the aneu-

rism is in the ham, flexion is likely to succeed. If

these means fail, the arteiy should, when practi-

cable, be ligatured at a higher spot than before; but
when this is impossible, as in carotid and axillary

aneurisms, the sac must be laid open, and all the

vessels opening into it tied. If after ligature the part

beyond the aneurism swells, remains cold, and becomes
livid, gangrene is threatened ; should the aneurism be

a large one, or diffused, the obstruction may be suffi-

ciently relieved by laying ojjen the tumour, removing
the clots, and tying any bleeding vessels. If gangrene

has set in there is no remedy but amputation above
the aneurism. Where the sac suppurates the same
alternative is present, i.e. the " old " operation or am-
putation ; the danger of the former is haemorrhage.

Where htemorrhage has already occurred it is certainly

safer to amputate at once ; but when suppuration is

only threatening an antiseptic incision might succeed

in cutting short the inflammation ; until the wound
heals a tourniquet should be kept on the main
artery ready to be screwed down at the first appear-

ance of bleeding. A singular accident has been

known to occur when catgut is used for the ligature :

the gut has softened too soon, and the channel of the

vessel has been at once restored ; in such a case the

operation must be repeated, the second ligature being

tied close above the first.

3. (c) Bras«loi''s distal ligfature consists in

tying the diseased ai'tery beyond the aneurism, as, for
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instance, where the upper end of the cfvrotid artery is

litratured for an aneurism close to its origin. It re-

sembles in its mode of action the plugging of an artery

by an embolus washed out of an aneurism, and it

depends for its success upon the diversion of the

stream of blood into a collateral artery or arteries

coming otf on the cardiac side of the aneurism. Thus,

in the case men-
tioned, the diver-

sion of the blood

into the subclavian

artery so diminishes

the pressure in the

carotid artery that

the vessel shrinks,

and clotting occurs

in tlie aneurism

;

coagulation may
also extend directly

from the ligature

1 ack to the aneu-

rism.

3. (fT) W a r -

drop's opera-
tion is a modifi-

cation of Brasdor's,

in which one or

more of the branches coming off beyond the aneurism

are tied. In mode of action it is like Brasdor's, but,

inasmuch as the diversion of the blood stream is

less complete, and a current is still peraiitted to flow

through the artery, its effects are less good. The
distal ligature is only used where it is impossible

to employ the proximal, and even in these cases the

success attending it has not been great. In some cases,

after a temporary improvement, the sac has rapidly

enlarged, or has become inflamed and siijipu rated.

Fig. 26.—Diagram illustratinf? the mode of
applying Distal Ligature for Aueiirisms
at the root of tlie Neck.

The li(,'atur(.' on left cnramnn carotid artery A is

BriiHdor'B (ji)cratioii : ligature of riylit carotid
ami subclavian arleries it and u for in-
nominate aneurism is Wardroij's operation.
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Compression.

1. Digital compression.

2. Instrumental compression.

3. Flexion.

4. Esmarcli's bandage.

Compression aims at curing an aneurism by the

temporary interruption of the blood current through

the main artery ; witli this excejition, tlie principle of

its action is closely like that of the ligature, and
its varieties may be classified precisely like those of

the ligature ; for Reid's treatment and flexion resemble

the double ligature, and simple compression of the

artery may be proximal or distah

1. Dig-jfa.! compression is placed first in the

table because it is the best means yet adopted for con-

trolling the flow of blood tlirough an artery. It is

necessary that the vessel be not too deejjly placed and
be well supported by bone, so that the pressure of the

thumb can readily control the circulation through it.

Sufficient force is used just to stop all pulsation in the

aneurism, but it is not necessary completely to occlude

the artery, and still less is it right to use such force as

to light up arteritis. The hand quickly wearies unless

the muscles be relieved by resting upon the thumb a
weight of about six to eight pounds

;
pressure can

then be maintained for about half-an-hour ; the need

for relays of assistants to keep up the compression is

the chief drawback to this treatment. Three men
should be in attendance together, one compressing the

artery, one with his hand on the aneurism to regulate

the amount of compression, and the third resting and

ready to relieve the compressor when tired. When
the change is made care must be taken to have the

artery controlled by the second man befoi-e the first

removes his thumb. Attentioii to this not only pro-

tects the aneurism from a sudden return of indsatiou
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in it, but it provides for a sliglit alteration in the

part of the vessel couipressed. The merits of digital

pressure are, that it is less painful than instrumental,

and, at the same time, it is inore exact, for the pressure

can, in many cases, be brought to bear upon the arteiy

alone without involving the companion vein and
nerves ; the force required can be better regulated ;

the thumb is also less liable to cause galling of the

skin than any other compressor, and it can be applied

to certain situations where instrumental compres-

sion cannot, e.g. the common carotid artery.

2. Instruineiital compression is carried out

by A'arious forms of toui-mquets and compressors

which replace the thumb more or less efhciently.

The best are Carte's, in which the compressing foj'ce

is elastic, and a simple weight. In using any form of

instrumental compression three objects must be

kept steadily in view : (1) So to adjust the in-

strument as to compress the artery only, £ind

with not too much force
; (2) to exert the pressure

on two parts of the vessel alternately, using two in-

stniments, one of which is adjusted before the other is

raised ; and (3) to prevent galling of the skin by
shaving the part and applying French chalk, fuller's

earth, or violet powder. Instrumental compi-ession

can be carried out by an intelligent nurse, or in some
cases by the patient himself, and it can be applied to

the abdominal arteries, where the pressure of the

thumlj is of no avail.

The effects of compression vary in different

ca.ses. AVlien the blood still flows through the

aneurism in a pulseless stream, the fibrin is wliipped

out of it, iiiid is gradually de])osited, layer by layer,

slowly obliterating the tumour ; but when tlie com-
pression causes the blood to stagnate in the aneurism
it Tiiay clot vi.a.'ise, and quickly or sudiUmly oc-

clude it. Lutsvccu these extremes there are all grades
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of rapidity of cure, and of the extent to Avhich the clot

formed contains red corpuscles.

The diflerence between fibrin and l)lood clot is

very important ; while librin forms slowly, it is very

persistent, and the cui'e thus brought about is per-

manent ; on the other hand, blood clot quickly con-

solidates an anevu-ism, but is less resistant, being

easily disintegrated by the force of the uncontrolled

circulation, and, therefore, unless protected until it has

consolidated and organisatioii has commenced in it,

the clot is apt to disappear. The rapidity with which
the sac becomes pulseless and unyielding is the guide

to the kind of clot that has filled it. As in all other

modes of cure, obliteration of the aneurism is in nearly

all cases attended with occlusion of the adjoining

portion of artery. When long continued, compression

leads to enlargement of the collateral arteries, and
also to adhesion of the artery to the vein and its

sheath.

The mode of practising compression may be

varied considerably. Wherever possible it should be

proximal rather than distal ; the disadvantages of the

latter being the same as of distal ligature. It may be

continuous or interrupted ; the former being by far

the better where the patient can bear it, and arrange-

ments for carrying it out can be inade. Or digital

compression may alternate with the use of a com-

pressor, or the amount of compression may be

diminished to allow the patient to sleep. Opium is

often of use to keep the patient quiet, to dull his sensi-

bilities, and to procure sleep ; and when considerable

pressure has to be used, es])ecially for controlling tlie

abdominal arteries, the patient may be kept under the

influence of anaesthetics wliile the compression is

apjilied.

The arrest of pulsation, and the consolidation

of the tumour, are tlie signs that the treatment has
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succeeded. When this is noticed the compression is

to be moderated, but still continued for aljout forty-

eight hours. To discontinue it at once imperils the

softer clot, and may entail failure.

Where compression fails, ligature may often be suc-

cessfully practised, but it influences the result of

the operation in several ways. A ligature should

never, if possible, be placed exactly where an artery

has been subjected to long compression, on account of

the matting together of the parts increasing the

danger of injuring or occluding the vein. The enlarge-

ment of the collaterals diminishes the risk of gangrene

after ligature, but, at the same time, it lessens the

prospect of cure, owing to the freedom with which
blood at once enters the sac.

3. Flexion.—Aneurisms in the ham or at the

bend of the elbow can often be rapidly cured by fully

flexing the joint for several hours. By this means
the sac of the aneurism is compressed, and the artery

itself is occluded, partly by pressure, partly by
the bend in its course. In this way the blood in the

sac is left stagnant, and it may coagulate en masse.

If the flexion is less acute, the flow of blood through
the aneurism is only moderated, and then the sac

may be more gradually filled with laminated fibrin.

The limb should first of all be evenly bandaged
from the fingers or toes as high as the joint ; it

should then be fully flexed and fixed by a bandage,

a strap and buckle, or heavy sand-bags. Every twelve

hours the flexion may be carefully lessened, so as to

allow the .surgeon to examine the part, and, as soon
as the sac is found to be consolidated, it is to be pro-

tected from the full force of the blood, either by
moderate flexion or some form of compression of the

artery above. This treatment has the merits of sim-

plicity, safety, and ra|)idity, and it is attended with a
minimum of discomfort. It is especially adapted to
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small slowly-growing aneurisms, and should never be

employed when the tumour is of large size, rapidly

growing, or threatening to become diffused.

4. Esmnrch's baiidag'c (Reid's treatment) has

been used to secure stasis of tlie blood in an aneurism
and its coagulation en masse. The elastic bandage is

usually applied firmly from the fingers or the toes up
to the tumour ; it should then be carried lightly over

the aneurism so as slightly to compress the sac, and
perhaps also empty the companion vein, and then con-

tinued firmly for a short distance higher. It is better

to leave the bandage on than to encircle the limb above

it with tlie clastic cord and remove the bandage. The
bandage should be left on for an hour and a half, and,

before its removal, the main ai'tery above should be
compressed by the finger or tourniquet for twelve to

forty-eight hours, to moderate the force of the blood in

the artery. When successful, the stagnant blood co-

agulates in the aneurism under the influence of the sac

or the fibrin lining it, and the clot extends into the ad-

joining portion of the artery. Here, if protected from the

full force of the heart, it readily organises and oblitei-ates

the vessel. In the aneurism the clot may be absorbed,

or may organise, or may long remain as a dry, friable

mass, these results depending upon the nature of the

structure immediately surrounding it. This treatment

may fail either because the blood does not coagulate

at all, because the clot does not extend into the

artery, or because the clot is disintegrated under the

full force of the ciixulation. The advantages of the

method are its simplicity and rapidity. Its disad-

vantages are, tliat it is so painful as usually to require

auJBsthesia during tlie application of the bandage
;

that it may modify the general blood pressure to a

serious extent ; that by causing rupture or thrombosis

of the arteries arounil the sac, it may interfere with

the anastomotic circidation and cause gangrene, and
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tliat it may rupture the sac. In many cases it

lias failed to cure, but it has not in any way lessened

the prospect of success by the ligature.

Two other modes of applying compression re-

quire a brief notice. Acwpressure by means of

a long, stout, curved needle, passed well beneath

both artery and vein, and a pad fastened over

the artery by a thread tied around the ends of the

needle, has been suggested, but the plan has nothing

whatever to recommend it. Dr. Dix has practised

compression hy a wire passed beneath the artery

as for its ligature ; the ends of the wire are then
passed out through the skin on one side of the

wound, and about an inch apart ; a piece of cork is

laid over the artery, and the ends of the wire are

twisted over it sufficiently tight to impede, but not to

arrest, the flow of blood through it. If this degree of

compression be insufficient, the wire can be tightened

by inserting small plugs of wood beneath it. When,
the aneurism is consolidated the wire is untwisted, the

ends straightened out, one of thorn cut short, and the

remainder withdrawn. The advantages of the plan
are that the wire can be placed anywhere in the

course of the artery, that it does not obliterate the

artery, and that the pressure on the vessel can be
easily regidated ; the disadvantages include those

common to all cutting operations which expose large

arteries.

£. To excite immediate coagniiiatioii in
the aneurism.—The means used for this purpose
are : manipulation, inlroduclion offoreiyn bodies, in-

jections of coagulants, and (jalvano-puncture.

(a) Manijndation was suggested by Sir Wm.
Fergusson. His object was to displace the clot lining

the sac into tlie mouth of the artery. The artery
is comprnsHod on the cardiac side, and then the sac
is inverted l)y tlie thumbs until its contents are



444 Manual of Surgery.

felt to be displaced. The method is very dangerous
ia aneurisms at the root of the neck, as fatal or

serious embolism may occur ; it is likely also to

lead to rupture of the sac or to suppuration around
it. Much gentler manipulation, with the view of

disarranging the laminated fibrin in a sac, and
so of leading to more rapid coagulation, may be

employed in conjunction with the ligature or compres-

sion, for aneurisms of the extremities.

{h) Foreign bodies such as iron wire, catgut, or

horse-hair, have been introduced into the sac of an
aneurism. The best material to employ is fine steel

wire coiled small, and rendered aseptic by prolonged

immei'sion in liquor potassse, and then passed

into the sac through a Southey's canula. This

treatment is not generally viewed with favour, but

one successful case and one other very encouraging

one have recently occurred. Acupuncture needles

passed into an aneurism and allowed to remain for a
few days have succeeded in setting up coagulation in

otherwise intractable cases.

(c) Injection of coagulants, such as perchloride

of iron, has been practised. It should never be

undertaken unless the artery above and below is

compressed during, and for some time after, the injec-

tion. Langenbeck has suggested the injection of a

solution of ergotin around the sac mth a view to

excite contraction of the muscular fibres in its wall,

but at present this treatment lacks both theoretical

and practical sanction.

{d) Galvano-puncture is employed as follows

:

Two fine steel needles, carefully insulated to ^^^thin

one-third of an inch of their points, are introduced

into the aneurism about one inch apart, having the

whole of their bare points within the sac. They are

then connected with the two poles of a constant current

battery, and the current of ten to twelve Leclanch6
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cells is passed through them until some decided effect

(hardening or diminished pulsation) is produced

;

the needles are then withdrawn, and the punctures

sealed with collodion. When successful a firm clot

is formed around the positive pole, consisting

of fibrin, and coagulated albumen precipitated by
the dissolved ii-on of the needle. Around the nega-

tive a soft, frothy clot is formed. The evolution of

gas has been known to be so abundant as to render

the percussion note resonant. The operation requires

repetition. The current should be of low intensity,

but of high tension, such as is obtained from several

small cells.

These methods of inducing coagulation by direct

excitement are rarely, if ever, used in any but in-

ternal aneurisms, inaccessible to treatment by other

surgical means. They are all dangerous from em-
bolism and suppuration, and they often fail to cure.

Galvano-puncture has, at present, had the greatest

amount of success
;

acupuncture has proved useful,

and has the mei'its of simplicity and comparative

safety
;
manipulation and injection should be entirely

abandoned ; the improved method of introducing

steel wire has been insufhciently tested ; I recently

saw it practised, and practised it myself in a case

with impei-fect, but yet very encouraging, success.

An Estimate of the Comparative Value op the
Methods op Treatment.

The old operation of the double ligature is

rarely to Vje resorted to ; it may be employed in em-
bolic aneurism of the upper limb in young people,

where the artery is healthy except just at the site of

the aneurism, in cases of recurrent pulsation, especi-

ally in aneurisms of the upper limb, and when, after

ligature of the artery, the sac inflames and sup-

purates.
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Direct coag:ulant«i> are to be employed in ea>

temal aneurisms only when other means have faileil,

and in conjunction with them ; these cases are very

rare.

Compression and ligalnre.—Wherever the

surgeon has a choice, the pi'oximal ligature or com-
pression is to be preferred to the distal, and the

pressure or ligature should be applied at some dis-

tance from the tumour. It will be well to compare
the treatment by compression and the Hunterian
ligature from sevei'al different points of view.

(a) Effects on the artery.—The ligature causes the

permanent obliteration of the artery where it is tied,

and the enlargement of anastomosing vessels above and
below ; it interrupts the dii'ect and forcible flow of

blood into the aneurism ; it is attended with the

danger of secondary hsemorrhage, especially in the

upper limb. Compression entails only a temporary
obstruction of the artery, and it may be partial or

complete, continuous, remittent or intermittent, at

the will of the surgeon. There is no danger of secon-

dary haemorrhage.

(6) Effects on the aneurism. — These may or

may not be precisely the same in the two cases. The
ligature may so arrest the circulation as to cause

clotting of the entire quantity of blood in the aneu-

rism, or the anastomotic circulation may be so free as

to lead the blood to deposit laj'er upon layer of fibrin,

as it tardily flows through the sac. The effects of

compression depend not only upon the freedom of the

anastomotic circulation, but also upon the complete-

ness and persistency with which the flow through the

artery is arrested.

(c) Effects on the local cirodation.—The ligature

usually entails the development of two sets of auixsto-

mosing vessels, i.e. around the ligatui'c, and around

the aneurism. Couipressiou entails- tlie development
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of one set of anastomosing cliannels only, tliat around

the aneiu-isni ; and during tlie time that these vessels

are called upon to carry on the cii'culation, the pres-

sure upon the artery is relaxed or discontinued.

Hence compression puts less strain upon the local

cii-culation than the ligature, and does not expose the

patient to the same risk of gangrene.

(cV) Effects on the general circulation.—Oomjires-

sion, when not entirely oljstructing the artery,

or not continuous, does not tend to increase the

general arterial tension, as the ligature may.

It is evident, therefore, that compression and
ligature bring about the cure of aneurism in precisely

the same way, and, roughly speaking, their effects are

the same ; but not only is compression free from all

danger of hsemorrhage and of gangrene, but it affords

the surgeon the opportunity of regulating the effect

upon the local or general circulation, in a way that

is impossible when an artery is tied.

(e) Safety.—The inti-oduction of aseptic ligatures

which do not sever the vessel has reduced the danger
of ligature very considerably. Could a fair comparison

of statistics be made, it is probable that it would
appear that the operation of ligature conducted with
all proper precautions is only a little more dangoi'ous

than compression, the difference depending w^on its

greater liability to cause gangrenCj and its more
marked effect upon the general circulation.

[f) Convenience.—If my last statement is cor-

rect, the question of convenience of one or other

method becomes important; here the balance is de-

cidedly in favour of the ligature. Anrcsthesia renders

the operation of ligaturO painlesSj but there are un-
doubted disadvantag(!s in keeping a patient under the

influence of ether, or in 6, stupor fl*om morphia, for

the many hours or IcMigcr that it may be necessary to

employ conqircssion.
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(g) Applicability. — Compression of abdominal
arteries is both difficult and dangerous, and in this

situation the ligature is to be preferred, except in tlie

case of the aorta. Where there is an internal aneurism

present as well as an external, or the heart is incom-

petent from disease, the grave and continuous effects

of a ligature may be fatal ; whereas the slighter

and temporary disturbance of moderate comjaression

may be safely borne.

27ie conclusions we draw from all these con-

siderations are as follows :

(1) Where there is any reason to fear that tlie

effect of a ligature may embarrass the heart too much,
cause the rupture or enlargement of an internal

aneurism, or produce gangi'ene of the limb, moderated
compression is to be employed.

(2) Where the artery affected is extensively

diseased, compression is to be pi-eferred.

(3) Where, in other cases, the patient is of an
irritable or sensitive nature, and intolerant of restraint,

or the aneurism is acute, of large size, rapidly growing,

and full of fluid blood, and it is therefore necessary

to obtain a rajiid and marked effect, ligature is to be
recommended.

(4) In other cases, in the absence of any of these

special conditions, compression should first be tried,

the effect being as closely as possible approximated to

that of ligature ; if it be not quickly successful,

ligature should be practised. Long-continued com-

pression, when unsuccessful, diminishes the probable

success of subsequent ligature.

Flexion is S])ecially adapted for aneurisms of

small size which contain some clot ; it is a safe, simple,

and rapid means of cure.

Esmarclts bandage should not be employed
when there is evidence of considerable impediment to

the circulation of a pai't, or in aneurisms of rapid
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growth, or where diffusion is threatened. Tt is ill

adapted for patients with disease of the heart or

internal aneurism ; in other circumstances it is a

rapid and safe method of cure if properly applied, and
if the clot formed is carefully ]jrotocted.

Aninjiaimd mieurismis best treated by Hunterian
ligature. The lessening of the force of the blood

in the sac, and of the supply of blood to the

sac and surrounding tissues, uiay arrest the inflam-

mation. If suppuration occui-s, the danger of

hagmorrhage is lessened by the operation.

A suppurating aneunsm should be freely opened,

and if bleeding occurs, the limb should be ampu-
tated ; if it does not, a tourniquet should be placed

in position on the artery, and an attendant should

always be at hand ready to screw it down sliould

bleeding come on.

A difus/'d cmerirism generally necessitates am-
putation. Where the escape of blood froui the sac

is slight and gi-adual (a mere leakage) Hunterian
ligature is the best course, but at the first sign of

gangrene the surgeon must be prepared to amputate.

Amputation is required in cases of gangrene, in

diffused aneurism with tlu-eatened gangrene, in sup-

puration of an aneurism with hajinorrbage, and in the

case, of an aneurism accidcmtally opened or cou\-

plicated with disease of a bone or joint. The limb
should be removed above the aneurism.

Dissecting Aneurism.

This form of .aneurism is more frequent in women
than in men, and in cachectic than in robust persons.

It occurs most often in the aorta, and may extend as

far down as the femoral artery, or up to the bifur-

cation of the common carotid trunk. After exteiiding

a certain distance in tlin wall of the artery, the Ijloocl

may burst througii a softened patch of intima into the

D D—20
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vessel again ; or it may burst externally through the

adventitia and become " diffused ;
" on the other hand,

the passage of the blood may be arrested, the

aneurism forming a kind of diverticulum in the

artery
;
by projecting inwards it may then seriously

impede the passage of blood through the vessel.

These cases are i-arely diagnosed. At the time of

their formation they cause a sudden severe pain

shooting along the affected vessel, with enfeeblement

of the pulse beyond, and syncope. There is no known
treatment for this condition.

Section II. Traumatic Aneurism.

Etiology.— Wound of an artery treated by in-

efficient compression. Arteries are often involved in

stabs and punctured wounds, and tlie free arterial

bleeding is arrested by a pad and bandage. If

the pressure is suthcient and exact, the wound in the

vessel is closed by it and then cicatrises. But if the

pressure merely closes the wound in the skin and
sul^jacent tissues, and allows blood still to flow from

the artery, even in a small quantity, it collects about

the wounded vessel and coagulates ; around the

coagulum lymph is thrown out, which organises into

fibro-cellular tissue and forms a sac ; meanwhile fluid

blood continues to force its Avay out of the artery and-

to expand the clot and sac, especially when all

external pressure or support is removed. The
aneurism thus oiiginating has a sac of new forma-

tion, none of the coats of the artery participate

in it, and as the tumour expands this sac not only

stretches but grows ; it is visually lined with blood clot

or laminated tibrui. The yielding of a cicatrix in an
artery is another but less common mode of origin

;

this occurs as a sequel to small wounds of large

arteries, the cicatrix formed being unable to resist

the pressure of the blood. Woimd of an artery
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by a fractured bone may lead to the formation of an
aneurism in the same way as a wound inflicted from
without. Subcutaneous rupture of an artery from
severe strains or during the occurrence or reduction of

a dislocation, may be followed by a circumscribed

efiusion of blood still communicating with the artery,

and around which a more or less perfect sac may be

developed by the matting together of parts or the

organisation of plastic lymph.

Varieties.-—When the blood is encapsuled by a

complete and distinct sac, the aneurism is called

circumscribed. When, however, the sac is incomplete,

the fluid blood being surrounded by little else than
blood clot, which readily yields before the pressui'e of

the circulation, it is called diffused. Where the

escaped blood is freely diffused without any limita-

tion at all either by sac or clot, it is best described

as a case of riLjotured artery, and not as an aneurism
at all.

Terminations.—The aneurism may undergo spon-

taneous cure by the gradual coagulation of the
blood in the sac ; this tendency is more marked in

traumatic than in idiopathic aneurism, the healthy
state of the heart and arteries accountinsc in some
measure for this fact. The aneurism may steadily

grow, and then may cause suppiiration ; or it may
biirst externally, or the sac may rupture and the blood
be extravasat(!d in the part, and cause gangrene by
compressing the vessels, and arresting the circulation

in the parts beyond.

Sifjns.—Aneurisms formed by sulicutaneous rup-
ture are most common in the ham and tlie axilla; those
following wounds are common in the scalp, hand, and
foot. The signs of a circumscribed traumatic aneurism
are like those of a sacculated aneurism, but, in addi-
tion, a scar in tlic skin or a distinct history of injury
points to the nature of the case. The signs of a
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diffused traumatic aneurism are less definite. A
swelling occurs ia connection with an injury, situated

over an artery, its outline is ill defined ; this

swelling steadily, perhaps rapidly, increases and
becomes tense^ the skin over it being stretched and
blue. There may be no pulsation in it, or oidy a
feeble throb ; a bruit is generally to be detected, and
often a more or less distinct vibratory tremor or

thrill. In the arteries beyond the swelling the pulse

is weak or absent, the tissues become a3dematous,

and the surface is cold, benumbed, and feels heavy to

the patient, who complains of more or less severe

pain ; the swelling may be so great as to prevent

altogether an examination of the piilse. The pain is

generally markedly I'elieved by proximal compression

of the main artery of the part.

Treatment.—It is important to remember that

many traumatic aneurisms undergo spontaneous cure,

and, therefore, in the absence of special indications de-

manding instant operation, it is well to wait to see

how far nature is able to cope with the case. For
circumscribed traumatic aneurism, in addition to the

general treatment already described, the part should

be raised and direct pressure made upon the sac,

either by the hand or by a pad and bandage. When
this does not succeed, Esmarch's bandage (or, if at

the knee or elbow, flexion) should be tried. Failing

these means, the surgeon has a choice between the

double ligature, proximal compression, or ligatui'e.

Where the aneurism and the artery from which it

springs are superficial, the double ligature is not a very

difficult operation, and if the vessel is healthy, it is

not dangerous. Where the aneurism is deep the

operation is very difficult, and j^roximal compression or

ligature should be practised. The ligature is often

preferred to compression on account of its greater

simplicity, and especially when the artery is healthy.
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Wliere aneurism complicates fracture tlie pressure of

the splints and bandages used for the fracture

generally suffices to cure the aneurism ; if not, the

main artery above should be compressed. In these

cases the union of the fracture is generally delayed.

For diffused traumatic aneurism the only satisfactory

treatment is the double ligature of the wounded
artery. This operation is one of considerable

difficulty and danger from haemorrhage. When it is

evident that the extravasation is rajjidly extending, or

gangrene threatens, no time should be lost ; but where
the tumour is not enlarging so fast, and the cii'cula-

tion is not dangerously interfered with, it is best to

wait, with the hope that a sac may form around the

blood clot, and that then the Hunterian ligature may
be practised with success.

Section III. Arterio-venous Aneurism.

An abnormal communication between an artery

and a vein constitutes an arterio-venous aneurism.

When the artery and vein are adherent together, and
the blood passes directly from the one to the other,

the condition is known as aneurismal varix, because
the essential feature of the case is an aneurism-like

dilatation of the vein. When, however, between the
two vessels an aneurism is developed, which com-
municates with both, the condition is known as a
varicose aneurism, the existence of the aneurism being
the most important fact.

Aneurismal Yarix.

Etinlorjy.—A direct communication between a
vein and an artery may be congenital, more often
it is traumatic, rarely is it idiopathic in origin.

'J'he common cause is a simultaneous wound of

an artery and vein, as in careless phlebotomy,
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stabs, gun-shot -wounds, etc. Tlie edges of the

adjacent wounds in the vessels adhere, and then blood

passes directly from the artery to the vein. It may
be that there is a single wound in each vessel from a

stab ; more commonly the vein is pierced by a lancet

in two places, then the superficial wound heals up,

and the/ deep one adheres to that in the artery. A
remarkable case is recorded in which the median
basilic vein, one of the humeral veins, and the bracliial

artery were simultaneously wounded ; the result was
that the bracliial artery and vein adhered together,

and the brachial and median basilic veins, so that the

blood passed from the arteiy first into its companion
vein, and then into the superficial vein. More rarely

a communication between adjacent vessels occurs

sjjontaneously ; in one case it was the resrdt of long-

continued compression of the femoral artery in the

groin. In the days of bleeding this affection was
much more common at the bend of the elbow ; it has

been observed in in the neck, skull, axilla, abdomen
and thigh.

Pathology.—Whatever the original shape of the

aperture between the two vessels, it soon becomes
rounded, smooth, and thickened. The vein is thickened

and dilated into a globular or fusiform pouch,

and the dilatation spreads in both directions, affecting

not only the trunk, but the collateral branches

as well ; below the wound the dilated veins are

tortuous and pouched, above they are simply enlarged.

The artery for some distance above is dilated, and its

walls are thinned ; below it is sometimes narrowed,

bub at others dilated ; the dilatation is said not to affect

the branches of the artery. The interior of the venous

pouch may exhibit atheromatous changes. The blood

pressure being much greater in the artery than the

vein, blood is forced into the vein ; this first dilates

the vein opposite the aperture between the two, then
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causes obstruction to the return of blood through tlie

vein, and dilatation of its branches below, and the

vein above enlarges to accommodate the greater amount
of blood returning to the heart.

Signs and diagnosis.—The first sign is the presence

of a soft compressible, often ill-detined, tumour in

the course of a vein, into which dilated A-eins can

be traced both above and below. This tumour is

the seat of forcible expansile pulsation, a very loud

continuous i-asping, purring, hissing or rushing bruit,

and a continuous vibratory thrill. On raising the limb

the tumour shrinks and the pulsation lessens ; on de-

pressing it the size of the tumour and the force of the

pulsation increase. When the artery above is com-
pressed, not only does the tumour lose its pulsation,

but it shrinks and disappears. The pulsation bruit

and thrill are most intense just opposite the opening
between the two vessels, and there the bruit and thrill

are continuous, but increased with each beat of the

heart ; if traced for some distance along the dilated

veins in both directions, they grow feebler and
lose their continuous character and become in-

termittent. The bruit may be audible to the

patient himself or even to bystanders. The dilated

condition of the artery is at times very apparent. The
limb below may be (Edematous, cold, witli feeble pulse;

but in some cases the skin is hotter, and the part is

hypertrophicd : obstinate ulcers with a tendency to

bleed sometimes occur. The patient may suffer acute

pain in the tumour, or only a sense of numbness and
weakness in the limb below. It is often noticed that
the symptoms inci-ease up to a certain point and then
remain stationary. A scar over the swelling generally
points to the nature of the case.

Trpjilimnl.—As ii, rule it suffices to apply some
form of external support to the part, i.e. a bandage or
an elastic stocking. Should more active measures be
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required, the artery should be tied above and below
the .communication Avith the vein.

VAnicosE Aneurism.

Etiology.—This form of aneurism may be idio-

pathic or traumatic. In the former case a spontaneous
aneurism opens into an adjacent vein ; this has been
observed in the thorax, abdomen, and gi'oin. A
simultaneous injury of an artery and vein is a more

Fig. 27.—Varicose Aneiirism at Elbow.

a, Ulnar artery ; b, aiieiirisin imrtly nilcd with clot
; c, dilatation of median

basilic vein. (Afttr Bricliseu.)

common cause. In place of the wounds in the two
vessels being sealed up, or cohering together, a circum-

scribed aneurism develops between them communi-
cating with both ; this most often happens in careless

phlebotomy, stabs, or gun-shot injuries. An aneurismal

varix may develop into a varicose aneurism by the

gradual yielding of the cicatrix uniting the two vessels.

Pathology.—The mode of production is that of

circumscrilied traumatic aneurism from a Avounded

artery with the addition of a wound in a vein. The
relative position of the arterial and venous openings

in the sac varies much ; a case is recorded where two
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veins communicated with an aneurism, there being

four venous openings in tlie sac. A more interesting

case is one in which the deep wound in a transposed

vein cohered to that in an artery, the superficial wound
in the vein did not heal up, and the blood escaping from

it formed an aneurismal tumour ; the blood then Howed
from the artery through the vein into the aneurism.

The changes in the veins are like those in aneurismal

varix. Traumatic varicose aneurisms are usually of

small size, and their sacs may contain very little, if

any, fibrin owing to the direct passage of blood through

them. The venous communication may be shut off,

and the case reduced to one of simple aneurism

;

spontaneous cure is very rare ; on the other hand, the

aneurism may steadily enlarge and rupture.

Signs and diagnosis.—The signs of a communi-
cation between an artery and a vein are the same as

in aneurismal varix. In addition to the phenomena
of that disease there are certain others. It may be

possible to distinguish two tumours or two parts of

one tumoui", one formed by the dilated vein, soft and
easily compressible, the other firmer, formed by the

aneurism ; this is rendered cleai-er if, when the

artery above is compressed, the dilated vein collapses,

but the aneurism can be felt as a distinct tumour.
In addition to a continuous loud bruit, a systolic

soft blowing aneurismal murmur may be detected.

By careful examination it may be discovered that

pressure on a certain point stops the thrill and
the loud rasjiing bruit without arresting the pulsation

in the aneurism itself. All these special signs

point to the existence of an aneurism in addition to

the ai-terio-venous communication. In other cases

the existence of an aneurism is known, and tlio com-
munication of it with a vein is recognised by the

marked venous dilatation, not merely below tho
tumour, but over and above it; by the very marked
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thrill and pulsation in the veins, and by the peculiar

character of the bruit that is developed.

Treatment.—For traumatic varicose aneurism, in

addition to constitutional measures direct pressure

may be tried. If that fail, the treatment by Esmarch's

bandage should be tried \ if this does not succeed, the

surgeon may try compression of the artery combined
with digital pressure over the communication between
the sac and the vein

;
and, as a last resource, a double

ligature should be placed on the artery. To do this

the limb is rendered bloodless, and the dilated vein is

laid open; from that the surgeon lays open the sac of

the aneurism, and then in the wall of this second

cavity he will see the opening of the ai'tery, and must
tie the vessel above and below it.

SPECIAL ANEURISMS.

Aneurism ofthe aorta.—All varieties of spon-

taneous aneurism have been metwith in the aorta, wliere

the disease is more frequent than in any otlier artery.

Any part of the aorta may be implicated ; aneu-

rism is most common in the arch, especially in the

ascending portion, and least common in the abdominal
aorta. It is not uncommon to find a combination of

fusiform and sacculated aneurism, and very rarely

more than one aortic aneurism may be found. Below
the diaphragm the favourite seats are opposite tlie

coeliac axis, and at the bifurcation. In the arch tlie

tumour most often projects from the convex side, but

it may spring from any part, and the aneurism may
grow forwards or backwards, inwards, outwards, or

upwards.
I>jag-iiosis of anoiirisiiis at tlie root of the

neclc—The surgeon having arrived at the conclusion
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that a trivcn tumour at the root of the neck is an.

aneurism, must further determine fi'om what artery

it springs.

1. Apparent origin.—An aortic aneurism may
sometimes be detected within the cliest before it ap-

pears at the root of the neck ; when this is not the case

its tirst appearance in the neck may exactly resemble

that of an innominate or carotid aneurism ; an aneu-

rism of the second part of the arch may project imme-
diately above the episternal notch. An innominate

aneurism first appears behind and aliove the inner

end of the clavicle, and fills up the hollow between

the two heads of the sterno-mastoid muscle. A carotid

aneurism bulges forwards beneath the inner head of

the sterno-mastoid. A subclavian anetirism appears

first in the posterior triangle, or beneath the outer

head of the sterno-mastoid.

2. Direction of groioth.—An aortic aneurism may
extend in any direction ; the detection of a consi-

derable tumour within the thoi-ax renders the diag-

nosis clear. An innominate aneurism may be of

a globular shape and project forwards, or it may ex-

tend along either of its branches. A carotid aneurism
gi-ows up the neck along the sterno-mastoid, while a

subclavian aneurism usually extends horizontally along

the upper border of the clavicle.

3. Limits.—No lower limit can ever be felt to

an aortic or innominate aneurism, but the finger can

often Vje dipped down below a carotid aneurism, or to

the inner side of a subclavian tumour.

4. Pressure effects.—The pressure signs are closely

similar in the different cases. Pressure upon the left

recurrent laryngeal nerve would distinguish an aoi-tic

aneurism from one situated on the riglit vessels

;

])r(;ssure on the right nerve in a similar manner ex-

cludes an aortic aneurism. Pressure on the left in-

nominate vein indicates aortic aneurism rather than
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iunomiuate; compression of the internal jugular or

subclavian, vein only, points to carotid or subclavian

aneurism.

5. The pulse in the branches of the great arteries

is perhaps the most useful sign of all. Where the

pulse in the two radial arteries is exactly similar, it

shows that the aneuiism is situated on the first part

of the arch, and in such a case we should expect to

find the dicrotic wave lost, and the other changes in

the sphygmogram described on page 425. If, however,

the left radial pulse is aneurismal and the right is

normal, it would point to an aneurism of the trans-

verse part of the arch beyond the origin of the inno-

minate trunk, or of the left subcla"\dan, and the con-

dition of the pulse m. the branches of the left carotid

artery would determine this. When the right radial

and carotid pulses are aneurismal, and the left are

normal, it indicates an innominate aneurism
;
where,

of these, only one is aneurismal, it shows an aneurism

of the corresponding branch of the innominate artery

only. It must be remembered that the pulse may be

lost in an artery by the sac of an aneurism of a neigh-

boui'ing trunk comjiressing it, or occluding it by dis-

placement or by a plug of clot. The special characters

of the " aneurismal pulse," and not the loss of pulsation,

are the guide to the seat of an aneurism.

Aneurisms of tlie innommate artery are

always spontaneous. They may be either fusiform

or sacculated, and may affect the origin, the centre, the

termination, or the whole length of the artery. Aneu-
rism of the origin of the artery is always associated

with dilatation of the arch of the aorta. The tumour

may extend forwards, bulging the sternum, clavicle, and

fii'st rib ; or upwards into the neck over tJie carotid

artery, where it has reached as higli as the cricoid

cartilage ; or backAvards and inwards towards the

trachea and spine, or outwards along the subclavian
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artery ; or pouclies of the sac may extend in several

or all of these directions
;
growth outwards is most

common. The tumour is usually first observed

beliind the sternal origin of the sterno-mastoid, and as

it grows it displaces tliis muscle, or the sternum and
clavicle, or the trachea. It may not project at all, but
merely give rise to dulness over the sternum and
beneath the inner end of the clavicle. There may be
no bruit, but on auscultating the tumour the heart's

sounds are heard with extreme distinctness. The
special symptoms are an alteration of the pulse in the

radial artery and the branches of the external carotid
;

dyspnoea and alteration in the voice from pressure upon
the recurrent laryngeal nerve or the trachea, or both

;

dysphagia from pressure upon the oesophagus ; and
cyanosis and oedema of the right hand and arm, and of

the right side of the face, head, and neck, from pres-

sui-e upon the innominate vein ; the oedema may
extend to the whole of the head and face. The patient

often experiences pain down tlie arm and weakness
in it, from pressure upon the brachial plexus, and
also shooting pains in the neck and head from
irritation of the superficial cervical plexus. Pressure

upon the sympathetic nerve may cause permanent dila-

tation of the arteries of the same side of the head and
face, with abundant sweating. Spontaneous cure has

been noted in one case only ; the disease tends to cause

death by asphyxia from pressure, or by bursting either

externally or into the trachea, oesophagus, or lung.

Treatment. — Careful constitutional treatment

.should first be well tried, and digital compression of

tlie carotid artery may be combined with it. When
these means fail, the simultaneous ligature of the com-
mon carotid and subclavian arteries .should be practised.

It is not enough to tie one of tliese trunks, because
the free current of blood .still (lowing through tlio parent
vcs.sel would prevent its success ; even when both are
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tied, the flow of blood to the branches of the sub-

clavian may be sufficient to prevent obliteration of the

sac. Should the size of the aneurism prevent the liga-

ture of one or both of these arteries, or the operation

fail to cure, the careful introduction of steel wii-e into

the sac, and galvano-puncture, are the only other means
at the disposal of the surgeon.

Carotid Aneurisms.

Spontaneous aneurism of the common
carotid artery.-—Its most common seat is at the

bifurcation of the trunk ; next iii frequency, it occurs

at the origin of the right artery but never at the

aortic end of the left artery. Commencing as a small

tumour, the aneurism may grow very slowly and re-

main unaltered for years ; or it may attain a large size,

filling up the neck from the chin to the sternum. In
addition to the usual signs of aneurism there may be

great dyspnoea, with frequent spasmodic cough, which
may end in asphyxia ; hoarseness and loss of voice,

dysphagia, tinnitus aurum, dimness or loss of sight,

giddiness, stupor, hypersesthesia of the scalp, and a

sense of pulsation referred to the whole of the same
side of the head. These symptoms are the result of

compression of the larynx, trachea, pharynx, ceso-

pliagus, jugular vein and recurrent laryngeal nerve, or

of interference with the blood supply to the brain.

The aneurism may undergo spontaneous cui'e, but

much more often it ruptures externally or into the

trachea, pharynx, or oesophagus, with rapidly fatal

hiemorrhage.

The diagnosis of carotid aneurism often presents

great difficulties, but careful attention to the points

mentioned above (page 458) will prevent mistake.

Tumoicrs of the thyroid gland are distinguished by

their rising and falling with the trachea in degluti-

tion, by their fixedness on their inner side, often by the
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imiilication of the isthmus, and by tlieir mobility-

over the carotid artery. Glandular tumours are

globular, ovoid, or lobulated in outline ; often mul-

tiple, generally incompressible and freely movable

away from the artery. When the artery passes

through tlie middle of the tumour it may be somewhat
compressible, and is not movable over the vessel ; but

in such a case the outline of the swelling, its history,

and the presence of other enlarged glands, and of

some obvious cause for the swelling, one or all,

clear up the diagnosis. Abscess over the artery is

distinguished by the usual signs of inflammation, by
obvious fluctuation, and by the irreducibility of the

swelling when the arteiy is compressed below. When
the artery has opened into an abscess cavity, the signs

of inflammation and the absence of the clearly defined

outline of the swelling are the chief points in the diag-

nosis. Varix of the internal jugular vein is a soft,

compressible tumour, which shrinks during deep in-

spiration, and becomes fuller when expiratory efforts

are made ; the pulsation in it is not truly expansile.

Other solid tumours, fatty or sarcomatous, must be

distinguished by their outline, mode of growth, mo-
l)ility from the artery, and incompressibility.

Treatment. — Digital compression of the artery

below the aneurism has been successful in many cases,

and should be tried wherever practicable ; if possible the

artery should be controlled without pressure upon the

vagus nerve. Ligature of the artery either below or

a>)ove the tumour is the other chief means of cure, the
proximal ligature being preferred in all cases where
there is room to apply tlie thread between the

tumour and the sternum. Manipulation, and the

introduction of foreign bodies, should not be em-
ployed ; the danger of cerebral embolism is too

great. Suppuration of tiic sac is liable to follow

ligature of the artery ; tite pus should ho. evacuated by
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an early incision, and if bsemorrhage occurs the sac

must be freely opened and the bleeding point tied.

The chief danger of the operation, however, is cerebral

an£emia, followed by white softening, or by the passive

congestion which may follow the ligature of an artery

in any other situation. Immediately on tightening

the thread there may be syncope, dimness of sight,

tinnitus and giddiness ; and if softening occurs, con-

vulsions, hemiplegia, and death may ensue. Another
frequent complication is pulmonary congestion, which
is liable to run on to hypostatic pneumonia ; the pro-

bable explanation of tliis is the interference with the

circulation in the brain and medulla caused by the

operation. It is noteworthy that the effects of

sudden closure of the carotid artery are much more
grave than when the obstruction is gradual. A
patient has lived for some time with both carotid

and both vertebral arteries obstracted. Simultaneous
ligature of the two carotid arteiies is fatal from coma,

but if an interval of two to three weeks be left between
the ligature of the two vessels, the danger of cerebral

disease is not greater than if one only is tied.

Spontaneous anciu'isni of the internal
carotid artery in the neck is chiefly of importance

from its great tendency to bulge into the pharynx,

and even to simulate an abscess of the tonsil. It

should be treated by digital compression or ligature of

the common carotid artery.

ISpontaneous anenrism of the external
carotid artery may, by pressure iipon the hy]io-

glossal nerve, cause paralysis of the same side of the

tongue. Owing to the number of branches arising

close together from the trunk, recurrent pulsation is

apt to occur. The disease should be treated by digital

pressure on the common carotid artery, and that fail-

ing, by ligature. If possible the ligature should be

placed around the external carotid artery, if not upon
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the parent tmnk. Recurrent pulsation should first

of all be treated with rest and careful direct pressure,

and then by incision of the sac and ligature of the

branches opening into it.

Traumatic carotid aneurisni is very rare, be-

cause wounds of the artery are usually fatal ; or if

recovered from are generally combined with wound of

the vein. They should be treated by pressure or

ligature of the common carotid artery.

Aneiii'ismal varix has, in one recorded case,

ai'isen spontaneously between the common carotid

artery and the internal jugular vein ; more often it is

caused by sabre cuts, etc., the weapon passing through

the vein into the artery. The aftected vessels may
be, in order of frequency, the common carotid artery

and the internal jugular vein; the internal carotid

artery, and the internal jugular vein ; the common
carotid artery and the subclavian vein ; and the ex-

ternal carotid artery and the internal jugular vein.

At once after the injury there is a considerable effu-

sion of blood in the cellular tissue of the whole side

of the neck, which may threaten asphyxia ; this is

absorbed, and then the characteristic symptoms of the

varix manifest themselves. The patients are liable to

headache, giddiness, and other signs of cerebral con-

gestion, and also to palpitation, perhaps from arterial

blood in the right auricle. The bruit may interfere

with sleep ; treatment should be palliative only.

Leeches may be applied to relieve the congestion of

the brain when severe.

Varicose aneurism of the internal carotid artery

close to the skull has occurred once.

Traumatic aneurism of the temporal
artery may result from accidental or intentional

wounds. It .should be treated by laying open the

tumour and tying each end of the artery.

Anciirifsm of the suhclaviaii artery is

E E—20
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much more common in men than in women, and on
the right side. It may arise from any part of tlie

artery except the first part on the left side
;
usually

it attains the size of a hen's egg, but may be much
larger. Generally the tumour grows into the posterior

triangle of the neck, but it may bulge forwards the

sterno-mastoid muscle, or even project above the

clavicle ; in other cases it grows downwards and
backwards towards the pleura, which then becomes
thickened and adherent to the lung, and the lung may
blend in the sac of the aneurism. The radial -pulse is

weakened and delayed ; there is often oedema of the

arm (and in one case gangrene) and distension of the

external jugular vein. From pressure upon the

brachial plexus the patient may suffer from pain

down the arm, numbness or muscular weakness, and
pressure on the plirenic nerve may cause spasm of the

diaphragm. This aneurism is very prone to undergo
spontaneous cure ; but it may steadily enlarge and
burst externally or into the pleura.

Treatment.— Constitutional treatment should be

most carefully tried ; but if surgical means are

demanded, the choice lies betAveen compression and
proximal and distal ligature and direct coagulants.

If the case is such that the artery can be compressed

with the finger on the cardiac side of the tumour, this

is the best treatment
;
very often it is impossible to

compress the artery in this way. In that case

coagulants might be tried, or the introduction of

aseptic wire into the sac. Where practicable, a proxi-

mal ligature should be placed upon the artery,

but this is rarely possible. Tiigature of the inno-

minate has only once out of sixteen operations been

successful, and in no one out of fourtoeii cases has

ligature of the right subclavian ui the first part of its

course succeeded. This result is partly due to the in-

herent difficulty of the operation, and the great danger
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of secondary hreniorrhage from the very free supply of

blood to the part, and the proximity of large branches

to the ligature. Distal ligature has not yielded any
success, Where active surgical means are requii'ed, if

possible a ligature should be placed on the vessel nearer

the heart ; but if from any course this is impossible ov

imperils the sac, or fails, the arm should be amputated
at the shoulder joint, and tlie vessel may be ligatui'ed

above the aneurism as the first step of the operation

if it can be secured. By removing the limb the

blood passing into the subclavian artery is greatly

diminished, and thei'e is no cnlai'gement of the scapu-

lar branches arising from it ; hence there is a good
chance of the sac consolidating. It must be admitted

that the surgical treatment of subclavian aneurism is

very unsatisfactory.

Although strain and over-use of the right arm
play an important part in causing spontaneous
aneurism, there is no case recorded of true trmimatic
aneurism from wound of the vessel ; .such a wound is

rare on account of the position of the vessel, and the

haemorrhage is quickly fatal. There are, however, at

least two cases recorded of aneurismal varix from
stabs ; the signs resemble those of aneurismal varix of
the carotid artery. Glentle external support is all the
treatment required.

Aneurism ofthe vertebral artery is always
traumatic in origin. Galvano-puncture or the intro-

duction of steel wire into the sac might be tried ; if

these failed to cure and the tumour threatened to

burst, it .should be laid open, and the orifice of the
artery carefully and firmly plugged

; the arhny cannot
be tied where it li(!S between the transverse processes
of the vertebrre.

Aneurism of the axillary artery.

—

Spnntn-
vfions. Injury plays a frequent and inipoi-tiinfc ]iarh in
the production of spontaneous axillary aneurism, owin''
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to the free movement of the arm at the slioukler

joint, and tlie frequency of injuries to the shoulder

and of displacements of the humerus. The disease is

much more common in men than in women, and on
the right than the left side. Tlie tumour may form
on any part of the axillary artery

;
owing to the

laxity of the surrounding tissues it gi'ows rapidly and
attains a large size. Most often it projects forwards

between the clavicle and the pectoralis major mus-
cle ; it may gi-ow up under the clavicle into the

clavicular triangle ; the strong axillary aponeurosis

retards its downward progress. The tumour, if large,

interferes with the movement of the arm, especially

preventing its abduction ; tlie head may be held

inclined to the same side, and the outer end of the

clavicle may be pushed upwards. By pressure ixpon

the axillary vein it causes blueness and cedema of the

hand, fore-arm, and arm, and afterw^ards of the chest

wall ; there is often severe lancinating pain down the

inner side of the arm to the elbow, and weakness,

numbness, or even paralysis may result from the

pressure on the brachial plexus. The aneurism may
burst into the shoulder joint, or erode the humerus, or

extend in between the ribs and displace the lungs.

From the great size of the sac and the looseness of its

surroundings, it is specially liable to inflammation
;

when the venous obstruction is very great, gangrene

may ensue. From the obstruction of the artery the

brachial or radial pulse may be lost.

Treatment.— Cases of spontaneous cure are ex-

tremely rare. The surgeon should first of all treat

the disease by digital pressure of the subclavian ai'tery

just above the clavicle, wliere it lies upon the fir.st

I'ib ; and if necessary, the patient may be placed

under an antesthetic while continuous pressure is

maintained. At the same time gentle direct com-

pression of the sac may be of service in compensating
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for the absence of the comjaression by the tense

tissue which usually surrounds an aneurism. Where
the aneui'ism has so sjiread up into the aieck, or so

raised the clavicle that digital com[)ression of the sub-

clavian artery is impracticable, Esmarch's bandage may
be applied to the limb up to the sac for one to two
hours, with a view of leading to coagulation of the

blood. Should these means fail, the subclavian artery

should be tied in the tliird part of its course, or in the

second part if the vessel is encroached upon by the

tumour or is found very diseased. This operation may
be rendered very ditHcult by the proximity of the sac or

the displacement of the clavicle. Secondary htemor-

rhage may occur after this operation, and should be

treated by a carefully applied compress
;
gangi'ene is

rare, owing to the freedom of the anastomotic circula-

tion. Two special dangers attend it, inflammation of

the aneurism, and inflammation of the thoracic contents.-

This last complication is the most frequent cause of

death ; it may take the form of pleurisy, pneumonia,
or cellulitis in the anterior mediastinum with

secondary pericarditis. The causes of these compli-

cations are wound of the pleura at the time of the

operation, implication of the pleura in the wall of the

aneurism, rupture of an inflamed aneurism into the

pleura or lung, injury to or division of the phrenic

nerve, and the extension of septic inflammation along

the cellular tissue between the scaleni muscles, which
is continuous with that in the anterior mediastinum.
Where the aneurism is situated low down, it has been
recommended to tie the first part of the axillary artery,

but it is much better to tie the subclavian. Tn the

case of a very large axillary aneurism it has been
advised to tie the subclavian artery, and then at once
to amputate at the shoulder joint.

Injlamed axillary aneurism.— The inflammation
may arise spontaneously or after ligature of the
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artery above ; in the latter case, the inflammation

may spread from the -wound to the sac direct, or it

may result from the sudden solidification of a large

quantity of blood. The condition is recognised by
the onset of pyrexia, with increasing swellijig of the

tumour, local heat, redness, and pain ; then fluctua-

tion may be detected, an abscess burst, and the

escape of discoloured pus and coagula be followed by
free arterial bleeding. The abscess may, however,

burst into tlie pleura, or into a bronchus, and the pus
be coughed up. If suppuration occur after ligature of

the subclavian artery, an early incision should be made
into the fluctuating part, and if bleeding occur, an
attempt should be made to tie the bleeding vessel, and
failLug this the limb should be amputated. "When
occurring spontaneously, amputation is usually indi-

cated ; but if the aneurism is small and the sac firm,

the subclavian artery may be first tied.

Recurrent pulsation.—If ligature above the sac fail

to cure the disease, careful direct pressure should be

tried ; and if that does not succeed, the surgeon lias to

choose between employing a direct coagulant such as

acupunctiu'e or electrolysis, laying ojDen the sac and
tying all vessels opening into it, and disarticulation of

the limb. Laying open the sac has been successful,

but the milder means should be first tried, and if the
" old " operation be undertaken, the surgeon must be

prepared to amputate if he be unable to complete it.

Diffused ancitrism, or where gangrene is threat-

ened, can only be treated by amputation at tlie

shoulder joint.

Traumatic aneurism is not unfrequent from stabs

and other wounds of the part, or from tlie injuiy

attending dislocation of the shoulder and its reduction.

Where the artery is ruptured, and the blood is extra-

^'asated without any limiting sac, the subclavian artery

should be coiiqiressed, the swelling incised^ and the
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artery ligatured above and below the wound ; and
should the surgeon fail to secure the vessel, he must
proceed to disarticulate the limb.

For sacculated traumatic aneurism, digital com-

pression oi" the subclavian artery with cai'eful pressure

on the tumour should first be tried, and failing that,

this vessel should be tied in the third part of its course.

If the sac is very thin, and the aneurism threatens to

rupture, it would be better to lay it open, and tie the

artery above and below.

Varicose aneurism has been met with in the

axilla, but only rarely.

Anciu'isms below tlie axilla are rare, except

at the bend of the elbow, as a result of wound of the

artery ; in other cases they are nearly always asso-

ciated with cardiac disease and embolism. At the

bend of the elbow an aneurism generally tends to grow
upwards along the brachial vessels, being limited by
the biceps on the outer side, and by the internal inter-

muscular septum internally ; it may extend under the

biceps muscle and be flattened in shape. Owing to

the proximity of the median nerve pain is often felt

along the palmar surface of the thumb, forefinger,

middle finger, and the outer side of the ring finger ; if

the aneurism attains a great size, the flexor and pronator

muscles of the fore-arm may be paralysed. The anas-

tomotic circulation of the fore-arm is so very free that

it may imperil the success of the ligature, owing to

the rapidity and freedom witli which blood leturns to

the aneurism • it also renders the danger of secondary
liffimorrhago greater in the arm than in the leg or

thigh, while the danger of gangrene is very much less.

For tiiese reasons, and because the ailection is so

rarely due to disease of the arteries, when an aneu-
rism is superficial, the "old" operation is much more
frequently applied in the upper than in the lower
limb.
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Aneurisms at the elbow are nearly always

traumatic, and this has been the most frequent seat of

traumatic and arterio-venous aneurism.

Spontaneous aneurism should be treated by com-

pression of the brachial trunk above, or flexion, or

Esmarch's bandage ; and when these means fail, by
ligature of the main artery.

Traumatic anev,rism should be treated by com-

pression in either of the ways just mentioned ; if

this fails, a ligature should be a]>plied to the brachial

artery, either close above the sac, or at a distance

(Anel's or Hunter's operation), and if pulsation

still persists, the sac must be incised and the vessels

opening into it tied.

Varicose aneurism must be treated by Esmarch's

bandage, and that failing, by laying open the sac and
tying all the vessels communicating with it.

Aneurismal varix will require only an elastic

armlet.

Aneurisms ofthe fore-arm are to be treated

by direct and indirect compression, flexion of the

elbow being preferable to other means of compressing

the brachial artery ; Esmarch's bandage may be used.

If these means fail, when the aneurism is superficial

in the lower part of the fore-arm it is easily treated

by the double ligature
;

when, however, it is deep

under the muscles of the upper part of the fore-arm

the brachial artery should be tied. Spontaneous

aneurisms below the elbow are usually embolic in

origin, and they are, therefoi'e, capable of successful

treatment by the " old " operation.

Aneurisms of the hand are not common. If

spontaneous, pressure upon the radial and ulnar

arteries, together with pressure upon the tumour,

should be tried
;
failing that, the brachial artery should

be ligatured.

Small traumatic aneui-isms of the digital arteries
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are to be ti'eated by incising the sac and tying each

end of the artery ; when the palmar arch is tlie seat

of aneurism, direct j^ressure may be combined with
acute flexion of the elbow ; if it fails, the brachial

ai-tery is to be ligatured.

Ingruiiial aneurism.—An aneurism in the

inguinal region may be connected with the common
or external iliac artery or commencement of the

common femoral artery. It is most common at

Poiipart's ligament, and there often grows both up
into the abdominal cavity and down into the thigh,

the tumour presenting two lobes, with a con.sti'iction

opposite the fold of the groin. Inguinal aneurism is

commonly of slow growth, and may be long unobserved;

but it may form a very large tumour in the iliac

fossa ; the part in the thigh expands less rapidly

than that in the belly, owing to its being supported

by the strong fascia lata. By pressure on the femoral

and internal saphena veins, the tumour causes

redema and lividity of the lower limb; and pain

alonj; the front of the thin;h or down to the inner side

of the knee and instep may be caused by irritation

of the genito-crural or anterior crural nerve. The
natural termination of inguinal aneurism is external

rupture and death from hajmorrbage.

LHar/nosis. — Great care is often requii-ed in

deciding the nature of a tumour in the groin ; and
when any special difficulty is met with, aii exami-

nation should be made when the patient is under the

influence of an anjesthetic, .so that the abdominal
muscles may be completely relaxed. Tlie conditions

wliich simulate aneurism are abscess, pulsating tumours,
and ( nlarged glands ; in several instances, inguinal

an(!urisms Iiave been opened in mistake for abscesses.

1'he directions already given will enable a correct

diagnosis to be made. An aneurism of the aoi'ta, even
of its thoracic part, may extend down to Poupart'.s
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ligament, and then form an external swelling, at first

sight like that of inguinal aneurism.

Treatment.—Constitutional treatment must be tried

first ; where that fails, compression, ligature, and
coagulants may be resorted to. Proximal compression

of the lower end of the aorta by Lister's tourni-

quet, the patient being under an anaisthetic, has been
successful, and where it can be employed should

always be tried
;
comjjression of the artery beyond

the aneurism may be combined with it. Where there

is no room for the pad of the aortic compressor above
the aneurism, distal compression may be tried, or

j'esort may be had to Davy's rectal lever. This in-

strument is not suited for cases of aneurism, because

the long-continued pressure upon the rectal raucous

]iiembrane is likely to be injurious. "Where the

aneurism is low down in the groin, a ligature may be

jjlaced on the external or the common iliac artery,

the former if possible, and this has proved very suc-

cessful. Where the aneurism is situated too high to

allow of this, the surgeon has to choose between liga-

tui-e of the aorta, distal ligature, and the introduction

of coagulants. In no case has ligature of the aorta

been recovered from ; distal ligature has not been

known to cure, but is well worthy of a trial ; where

all these means fail or ai'e inapplicable, galvano-puncture

may be tried. The " old " opei-ation has been per-

formed ; it is difhcult in execution, and dangerous

from the liability to profuse hemorrhage ; it may be

employed in traumatic aneurism, or in cases of re-

current pulsation. Cure of an inguinal aneurism is

liable to occasion suppuration ai'ound the sac, owing

to the loose cellular tissue in which it lies. A single

case of varicose aneurism has been recorded
;
they

are not more common, because wounds of this great

vessel are generally fatal.

Aneiiriism of the l>uttock may spring from
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gluteal or sciatic artery, and is about as often

traumatic as spontaneous. These aneurisms are

buried deep in tlie buttock, and unless large, may
long escape notice ; those on the sciatic artery may
grow also into the pelvis. The main symptoms
are a limitation of the free movement of the lower

limb, and pain from ])ressure upon the great sciatic

nerve. At hrst the tumour is small, firm, and deejj,

and it may closely simulate a pulsating tumour of bone
;

later on in its course it may bear some resemblance

to an abscess ; to render certain the diagnosis between
abscess and aneurism, an exploring needle should be
passed into the swelling, when, if it is an uncured
aneui'ism, bright red blood will escape. One case of

spontaneous cure, at least, is recorded, but the general

termination of these cases is death from external has-

morrhage. It may be quite impossible to distinguish

between a gluteal and a sciatic aneurism ; when it is

small, the height at which it is placed in the buttock

and an interpelvic examination enable the surgeon
to arrive at a right conclusion. The usual constitu-

tional treatment should be given a fair trial. An
aneurism of the buttock is well adapted for the

employment of direct coagulants, i.e. galvano-puncture,

steel wire, or even perchloride of iron. There is no
danger of wounding any important structure in

operating, and if portions of clot are washed into the

branches beyond the tumour, the embolism is without
special danger ; at the same time these aneurisms are

particularly badly situated for any other surgical

means of arresting their growth. Tlie " old " operation

has been performed, but its dilliculties, and the danger
of secondary haemorrhage, are very great ; distal liga-

ture cannot be practised, and it is only in very rare

cases indeed that there is space to apply a ligature to

the artery between the pelvis and the tumour. Liga-

ture of the internal iliac artery has been successful.
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Direct pressure upon the tumour may be tried, but
Avith great care, owing to the danger of causing a

slough or suppuration.

Femoral aneurism is more common in Scarpa's

trianejle than in Hunter's canal. The tumour gi-ows

in the direction of least resistance, and may attain a

large size ; in Scarpa's triangle it is usually globular

in shape, and pi'ojects through the saplienous opening
;

in Hunter's canal it is more flattened in form.

Aneurism of the frofunda femoris has been met
with. It is distinguished from femoral aneurism
by the fact that the pulse in the popliteal and tibial

ai-teries is the same on tlie two sides, and that the

unaltered femoral artery can be traced beating over

the side of the tumour in the upper part of the thigh.

Femoral aneurism may undergo spontaneous cure,

but its natural tendency is to burst.

The surgical means of treatment .Are, first of all,

compression of the common femoral artery, and if this

fails, either ligature of that trunk or of the external

iliac artery. Ligature of the common femoral artery

is discarded by many surgeons on account of the

proximity to the ligature of one or other collatei'al

branch, which exposes the patient to great risk of

secondary liEeraorrhage. Further than that, the anas-

tomotic circulation is less free than when either the

superficial femoral or the external iliac artery is

tied.

Traumatic femoral aneurism, when circumscribed,

is to be treated by compression or ligature of the

artery above. When there is no distinct sac to the

tumour, it should be laid open and the wounded vessel

tied above and below the opening in it.

Varicose aneurism has been met with in the groin.

Ligature of the external iliac artery has proved un-

successful, and it would be better in any such case

to tie the artery where wounded. The obstruction of
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both the comiuon femoral artery and vein exjjoses the

patient to great I'isk of gangrene.

Aneurismal varix in the groin should be treated by
elastic support.

Popliteal anciu'ism is more frequent than any
other aneurism except tliat of the aorta. This fre-

quency is due to several causes : (1) The contact of
the artery with the hone.

, (2) The alteration of the

length and calibre of the vessel caused by the frequent

rapid movements of the knee joint. (3) The ivant of
support of the artery : all the other main arteries

in the lower limb are well supported by muscles or

fascise ; the popliteal alone is surrounded by loose

cellular tissue and fat. (4) The termination of the

artery in small arteries which lie deep among muscles,

and in the mouth of which an embolus may be caught.

Double popliteal aneurism has frequently occurred,

the two tumours being noticed simultaneously, or the

second appearing after the cure of the first.

The aneurism may be either fusiform or saccu-

lated, and the latter may spring from either the

front or the back of the arteiy. "When springing

from the back the aneurism often attains a con-

siderable size, compresses the popliteal vein and
nerve, and tends to rupture. Sacculated aneurism
of the front of the artery is usually of small size ; it

is liable to erode the femur or tibia, and cause effusion

into the knee joint, or to rupture into the articulation.

Popliteal aneurism may spread upwards, and rupture

into Hunter's canal, or downwards into the leg and
rupture under the calf muscles ; or it may burst sub-

cutaneously. Sometimes the patient can state exactly

when the tumour developed, but more often its origin

and early progress are insidious. The fii-st symptom
is often pain about the knee or down the leg to the
foot, and stiffne.ss in the knee joint, and tlie condition
is frequently mistaken for rheumatism ; if there is
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efTusion into the joint stijl furthei* support is lent to

this error. Pressure upon the internal popliteal nerve

causes pain shooting clown the limb to the toes,

cramps, muscular weakness, and paralysis. Pressure

upon the popliteal vein causes cyanosis and oedema.

Erosion of the bones or the ligament of Winslow is

attended with constant aching or burning pain in the

joint itself, with great stiflhess of the joint, and pain

on attempting to move it.

When a popliteal aneurism ojiens into the knee
joint, the synovial cavity becomes suddenly filled out,

the part is hot to the hand, and, if the femoral artery

is compressed, the swelliiig of the knee yields a little

to gentle pressui'e ; the introduction of a fine trocar

or a grooved needle in any case of doubt will establish

the nature of the fluid in the joint.

Popliteal aneurism must be diagnosed fi'om abscess,

bursal cyst, pulsating sarcoma, and a solid tumour
over the artery. The signs by which the diagnosis

can be made have been already mentioned.

Treatment.—Spontaneous cure may occur, and in

some cases it ia sufficient to place the patient at

rest in bed, with proper diet and the affected limb

raised. Should this simple treatment i&A,flexion should

be tried if the tumour be small and firm, or Esmarclis

bandage may be employed.

Digital or instrumental compression of the femoral

artery has been successful in a large number of cases
;

if operation is necessary, the femoi'al artery should

be tied at the apex of Scarpa's triangle, great care

being taken not to wound or injure the femoral

vein. Should secondary lijemorrhage occur, the

wound should be carefully plugged, or tlie artery

religatured where bleeding; and if this be unsuccess-

ful, amputation will be necessary, as ligature of the

artery at a higher level either fails to stop the bleed-

ing or causes gangrene of the limb below. Should
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" moist '' gangrene follow the ligature, tlie limb should

be amputated above the knee without waiting for any
" line of demarcation "

; if the gangrene is " dr}^," the

separation may be left to nature, the muramitied part

being meanwhile wrapped in iodoform wool. When
pulsation recurs and persists after the ligature, digital

compression of the artery in the groin, combined with

direct compression of the tumour, is generally suc-

cessful. If not, the surgeon has to choose between
amputation and ligature of the external iliac artery.

If the patient is old, with diseased heart or degenerate

arteries, and the tumour is large, amputation is to be
preferred, as the alternative course would be followed

by gangrene. When, however, the patient is a young
or middle-aged man, with healthy heart and arteries,

the surgeon will be justified in tying the iliac artery.

When the aneurism is threatening to become
diffused, it is safer at once to ligate the artery above

;

but if it is already diffused, amptitation through the

lower end of the femur is the only resource. Simple
rupture of the sac into the knee joint should be

treated by the Hunterian ligature, in the hope that

the aneurism may be consolidated and the blood

absorbed from the joint ; but if the aneurism has caused

caries of the femur or tibia and disorganisation of the

joint, amputation should be at once practised. When
the pressure of the tumour has caused gangrene of the

leg and foot, the only course open to the surgeon is to

amputate the limb. If the sac be inflamed, ligature of

the artery above, together with appropriate local treat-

ment, may prevent suppuration ; if fluctuation be
detected an incision should be made, and if profuse

htemorrhage follow, amputation will be the only safe

procedure;

A neurismxd Dafix of ike pdpUteal aYtety and vein
has been sevfiral times observed.

Aneurism in tlic leg jind foot ig rare, and
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is often traumatic in origin ; it is met with in con-

nection with the posterior and anterior tibial arterie?,

the dorsal artery of the foot, or the jDlantar or digital

arteries.

Aneurisms in the leg should be treated by
Esmarch's bandage, flexion of the knee, or digital

pressure in the groin ; when these means fail, the

Hunterian ligature should be practised.

Digital aneurisms should be treated by incision and
double ligature. Aneurisms of the foot are difficult

to treat on account of the very free anastomoses

between the different arteries
;

compression of the

artery above, or Esmarch's bandage, should lirst be

tried ; if that fail to cure, the artery may be ligatured

above and below the sac, or galvano-pmacture or

coagulating injections should be tried.
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XXVIII. INJURIES AND DISEASES OF
LYMPHATICS.

C. Mansell Moullin.

Wounrts and rnptiwe.—The lymphatics are

so widely distributed through the tissues that they

must often be severed in wounds, but it rarely happens

that any serious result ensues except in the case of

the largest trunks. The walls collapse at once

from the pressure of the surrounding tissues, and
the valves prevent any backward flow until the ends

are firmly sealed by the lymph that coagulates on the

surface.

A few instances have been recorded in which
the thoracic duct has been injured, leading to the

discharge through a fistulous opening of spon-

taneously coagulating liquid, milky during diges-

tion ; and one of rupture without wound proving

fatal from general peritonitis, but this vessel is so

thoroughly protected in its whole course that such

cases are exceedingly rare. In another instance the

duct was ruptured opposite an unrecognised fracture

of a dorsal vertebra
;

chyle was poured into the

pleural cavity, and led to death from compression of

the Inng. In the case of other large trunks the

freedom of anastomosis, as a rule, prevents stasis,

and it is quite exceptional without tliis to meet
with a chronic discharge of lymph (lymphorrhcea).

Inflammation.— The lymphatics are often

attacked by inflammation, and this may involve the

glands (lynipliadenitis) or the vessels (lym[)hangitis),

but probably never the latter by tlicmsel ves. It may be
acute, ending in resolution or suppuration ; or chronic,

V F—20
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leading to a slowly increasing enlargement, whicli

either remains hard and firm, with an increase in the

fibrous part of the gland, or slowly undergoes caseous

degeneration, softens and breaks down.
When it is acute, the lymphatics alone may be

affected. If they are superficial, red lines appear in

the skin along their course, much broader, it is true,

than the trunks of the vessels themselves, but still not

extending widely into the circumjacent tissues. Or
they may be inflamed merely as part of the cellular

tissue in which they lie. This is particularly the case

with poisoned wounds ; all the soft tissues on the

flexor surface of tlie limb (not merely that whicli

surrounds the trunks and glands) becoming swollen,

red and cedematous within a very short space of time.

In this form of diffuse and spreading cellulitis, the

affection of the lymphatics is but one feature of the

whole. The glands are swollen and tender in advance

of the extending inflammation, just as they are in

erysipelas and for the same reason, because the poisor

absorbed from the meshes of the cellular tissue or skin

is conveyed to them more rapidly and directly along

the cavity of the vessels ; but this adds little or nothing

to the gravity of the disorder. The constitutional

disturbance is so grave, owing to the condition of

blood poisoning that rapidly ensues, that the inflam-

mation and suppuration in the glands are only of

local significance in compaj ison.

Lym2:)hangitis is, generally speaking, the con-

sequence of a wound, but this is not an invariable

rule. The poison may be absorbed through mucous
membranes in which there is no abrasion or scratch to

be found, especially in the case of the throat ; and it

has even been known to ^^enetrate through the un-

broken skin of the hand. There is no question that

the interstices between the ejiithelial and epidermic

cells are in direct communication with the lymph
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canalicular system, and through this with the lym-

phatics, and in all probability it is in this way that the

poison gains entrance, its absorption being no doubt
greatly facilitated by friction, pi-essui'e, or the removal

or softening of the outer corneous layer.

Certain kinds of wounds are much more likely to

be complicated by lymj^hangitis than others. The
presence of decomposition is especially favourable to

its production, not only because poisonous substances

are generated during the process of putrefaction, but
also because, unless the drainage is very perfect, the

contents of wound cavities in which this is taking

place are under considerable tension. Eecent wounds
are much more liable to be attacked than granulating

ones ; when they have reached this stage all the de-

composing shreds have, as a rule, been thrown off

by the suppuration, and granulations themselves,

so long as they ai'e uninjured, do not absorb, the

current setting in the opposite direction, towards the

surface. Wounds that are not kept properly at rest,

or where there is any discharge pent up, and above all,

pustules and poisoned wounds, suffer the most fre-

quently.

Symptoms.—When the superficial structures

are involved, red lines make their appearance along

the course of the vessels ; the cellular tissue that

surrounds them and helps to form their external

coat, is swollen and hypera;mic. Often the lines

are slightly raised, owing to the congestion and exu-

dation round, and tender on pressure ; hei'e and
there they disappear, where the superficial lym-

phatics empty themselves into the deeper set, or

swell out and become broader o|)posite plexuses

and valves ; later on the exudation may increase

so much at these points that .small al)sccsses form
at intervals along the course liefore the glands

are reached. Either the poison is carried along with
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the lymph, and affects the walls of the vessels as it

passes over them, so that the inflammation spreads

outwards to the tissues round, or else it ci-eeps along

in the loose cellular meshwork on either side. Pro-

bably the former is the correct view ; at any rate, in

the majority of cases tlie redness spreads upwards
with much rapidity. At the same time there is fever,

perhaps commencing with a rigor, corresponding in

severity to the extent and tlie cause of the inflamma-
tion.

l.ynii>ha<1ciiitis.—Very often the glands show,

by their swelling, etc., that they have becoine in-

flamed, without there being any perceptible change in

the course of the vessels. The hyperemia and exuda-

tion aie rarely limited to the glands themselves ; the

loose cellular tissue in which they lie, and which is

traversed by the lymphatics at all points as they make
their way to the capsule of the gland, is even more
congested, swollen and softened. It depends on the

cause that originally excited the inflammation, on the

method of treatment adopted, and on the constitution

of the patient, whether all this hyperjemia and exuda-

tion shall gi-adually and slowly subside or pass on to

suppuration. Whatever the result, glands rare)}''

recover quite their normal character
;

they nearly

always remain hard, with an increase in the fibrous

stroma, slightly enlai'ged, and if, as is often the case,

there have been I'epeated attacks, bound down by
adhesions to the surrounding textures.

Suppuration generally commences not in the gland

itself, but in the loose cellular tissue round (peri-

adenitis), so that when the abscess is ojiened, an

irregular, missliapen body may be sometimes seen

adherent to one part of its interior ; but this is

not the case when the suppuration is very acute,

and especially if the cause is the absorption of

some virus from the surface of a chancre. It
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then commences in tlie interior of the ghxnd itself,

and in the latter case the pus that is formed
possesses the same power of infection as that secreted

by the original sore.

Sometimes, particularly when it is acute, the pain

and constitutional disturbance are very considerable.

More often, though the local tenderness and pain on
movement may be severe, there is only a sense of un-

easiness, or a fulness in the part, so long as the

patient remains quiet. Not unfrecpiently, on opening

an abscess such as this, it is found to be much larger

than was expected, particularly in the axilla, the pus
spreading for long distances iji the soft, loose, cellular

tissue before it breaks through the deep fascia and points

under the skin.

Treatment.—In the majority of instances of

slight acute lymphangitis, and even when it ends
in an abscess, the wound is comparatively small,

and often overlooked. It may have healed before

the abscess has attracted much attention, especially

if the gland is surrounded by loose cellular tissue,

as it is in the axilla. Wounds oi- cuts that have
a suspicious origin should be thoroughly washed
under a stream of warm water, so as to encouratre

bleeding as much as possible ; and the surface may
be cautei-ised, but this is rarely of much service,

either absorption has already taken place, or a
much weaker disinfecting lotion will be sutlicient. It

is equally important to prevent the surface of a
wound being irritated afterwards. A very large pro-

portion of cases have their origin in simple wounds
that have never been poisoned at all, but which have
been continually irritated by friction or in some other
way.

Warmth is by far the most agreeable application
when the vessels or glands are involved. Sometimes,
when in a healthy person the process is very chronic,
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counter-irritation hy the iq^plication of nitrate of

silver or of iodine to the skin over the inflamed

structures assists resolution, but it will often be found

that suppuration is quietly making its Avay round the

gland the whole time. In many cases nothing will

prevent it. Abscesses should be opened early, and
Irequently they contain much more than is suspected :

if the remains of a gland are visible anywhere in the

interior it is as well to enucleate it at once. Arrange-
ments should be made so that the abscesses can drain

etFectually, and then pressure should carefully be

applied, and strict I'est enjoined, otherwise not im-

probably, even in healthy people, loose folds of blue

conarested skin will be left overhanoing sinuses tilled

Avith pale flabby granulations. When the suppuration

is more deeply seated, and it is a matter of question

to which side important structures may have been

pressed, it is better to adojst Hilton's method (see

article on Abscess), and subsequently insert a drainage

tube, so that the openings in the skin and the deep

fascia may continue to correspond.

In cJironic enlargement of the lymphatic glands due
to inflammation, the exciting cause is of infinitely less

intensity
;

often, indeed, is so trivial as scarcely to be

apparent. The persistence of the process is due either

to its continued action or to some peculiarity in the

patient's constitution, or to both together. In strumous

and scrofulous subjects it is esj^ecially common, and
its course agrees in all respects with those of the other

inflammatory affections met with in tliese conditions,

i.e. it originates from some altogether insignificant

cause ; it still continues after this has died away, and
the products have a marked tendency to undergo fatty

degeneration and caseation, and finally break down
into pus. [See article on Scrofula.) The trunks of the

vessels show no change themselves.

The glands are enlarged, painless or only slightly
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tender, fairly hurd at lirst, and freely movable
in the tisisiie round. It is rare for one alone to be

attacked, although the change is much more advanced
in one or two in each group

;
frequently they form

chains, especially in the cervical and submaxillary

region. On section, so long as they are only slightly

enlarged, the structui'e of the gland is uniform

throughout, smooth, soft, and greyish in tint, some-

times, if dui-ing resolution the connective tissue part

has increased, rather firmer than natural. Then, com-
paratively speaking, rapidly one or Diore swell up and
become fixed to the surrounding ones \ the skin be-

comes adherent, first dusky red and then dull blue in

colour, and if it is left to itself it slowly gives way in

the centi'e, and allows the escape thi'ough a long

devious channel of broken down caseous material

mixed with thin oily pus. The section of the gland is

no longer uniform
;
lining the capsule, which is thick-

ened all over but at one spot, is a shell of adenoid
tissue, in which the superficial lymph paths can
scarcely any longer be traced. Inside this is a smooth
homogeneous greasy mass of caseous substance, with
some greenish-yellow pus in the centre. Much of

this escapes when the abscess breaks, and burrowinjr

often in a horizontal direction before it bursts through
the fascia, and then again, before it reaches the skin,

it leaves a long sinuous track leading to a sac lined

with almost non-vascular caseous material.

The rapidity with which this process of degenera-

tion takes place, and the number of glands involved,

depends largely on the peculiar constitution of the
patient. Wlusre there is no strumous tendency, and
the glands are exposed to a continuous light irritation,

they rather become vascular, enlarged, and hardened,
owing to the organisation of the exudation that froni

time to time is tlirown out.

Treutiueut.—In the treatment of tlicse cases all
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local irritation must be stoj^ped at once, no matter

how slight it may appear to be ; constitutional

remedies, cod-liver oil, iron, iodine, sea air, are

essential. In many patients these glands vary

in size, according to the state of health. So long

as this is good they are scarcely lai'ger than
natural, but at the slightest illness, even a cold, they

swell up, become tender, so as to be a common cause

of what is known as "stiff neck," and though they do

subside again, they I'arely shrink to their former

dimensions. When they are tender and recently en-

larged, the moist even wai mth of a wet towel round the

neck is most beneticial. Friction should be carefully

avoided ; iodine painted on the skin at night is in

great repute with some, but cai'e should be taken not

to raise a blister with it. Injections of tincture of

iodine, five to ten minims into the substance of the

gland, will sometimes start absor[)tion in those cases

in which there is no tendency to suppuration. The
iodide of lead ointment laid oJi thickly, but not

rubbed on, every night, and then covered up with

oiled silk, is certainly of service.

If suj^puration has set in, the abscess should be

opened early and freely, so as to allow of tiie escape

of all the shreds of tissue and caseous material. If it

can be managed, it is as well to dissect out cleanly the

gland wJiich lias suppurated ; but only too often it is

adherent to the others, and forms one link of a chain

reaching down among deeper and deeper structui'es,

until it is impossible to reach them. Still it must be

remembered that this is the most eHectual method
when it can be adopted, and, owiug to the fact tliat

the incision can be arranged properly, leaves the least

scar, and saves the patient the constant formation of

abscess after abscess. Wlien this is imjjossible, the

interior should be scraped out thoroughly with a sharp

spoon, so as to get rid of the degenerate lyniplioid
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tissue as much as possible, and a drainage tube

inserted. If the skin is adhei-ent over a lai-ge area, so

that it forms the front of a thin-walled sac, it may be

perforated with a fine-pointed cautery, or a thread

may be drawn through it and left to act as a seton.

Sometimes in this way the abscess empties itself slowly,

and wlien the sac collapses leaves only two small

perforations. Neither of these plans, however, suc-

ceeds well unless the opening in the fascia corresponds

with that in the skin, and unless the part is kept

thoroughly at rest.

Lymphoina. Ilod^kin^s disease. — The
lymphatic tissues, and especially the glands, are

liable to certain forms of enlai-gement, known by
the names lymphoma, lympho-sarconuX; and lymphade-
noma, or Hodgkin's disease. The histological features

of these growths are identical
;
they all consist of

adenoid tissue. In some there is scarcely any
departure from the normal ; in others the fibrous

element predominates, rendering the glands hard and
tough ; in others, again, it is the cellular part ; or the

growth may be modified by degenerative changes.

Clinically they vary immensely ; some are purely

local in their significance, others are as intensely

malignant as the worst form of sarcoma.

They are all most common in young adult life,

though they are not by any means confined to this

period. In lymphoma there is a slow painless enlarge-

ment of several glands in one or more regions of the

body. There is no sign of inflammation about them
;

no cause can be found to account for them
;
they do

not ai)pear to be associated with any definite diatliesis
;

sometimes they increase rapidly, and then remain
stationary for a period ; sometimes their gi-owth is

slow and regular. Nearly always the glands remain
separate and distinct from each other, so that the
sui-face of the growth is soft, rounded, and lobulated.
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It is quite exceptional for tlieni to become firm and
hard. The idtimate result is not always the same.
Most often under the influence of iron, arsenic, and
phosphorus, especially if assisted by good food and fresh

air, they remain stationary or slowly subside without
injuring the health permanently; but they frequently

become caseous in the centre, and then by degrees

soften and break down, and sometimes, after lasting

quiet for two or three years, they suddenly enlarge,

fuse together so as to form an even surface, and press

seriously on important structures. In the neck they

are particularly prone to do this, forming a kind of

collar, in which blood-vessels and nerves are involved

beyond all hope. The skin then becomes red and
cedematous, so as to give the impression that suppura-

tion is imminent, or that the growth is about to burst

through, which, however, it rai'ely does, in spite of the

perfect sensation of fluctuation, unless an incision is

made into it. The patient's health begins to fail,

emaciation sets in, and, unless some intercurrent attack

of inflammation of the lungs or other viscera cai'ries

him off", he sinks in a year or two at the most from the

commencement of the rapid enlargement, completely

exhausted. A case terminating in this way is

generally said to have been one of lymphadenoma, but

it is very doubtful if it is possible to distinguish it

from ordinary lymphoma in the earlier stages, or,

indeed, until the constitutional cachexia is well marked.
In Hodgkin^s disease the growth is met with, not

only in the lymphatic glands, but in the viscera as

well, and as a rule it occurs in many parts of the body

at the same time. Adenoid tissue is so widely dis-

tributed that there is no need, for this reason, to regard

chis disease as disseminated from one primary centre,

as in the case of carcinoma ; it may merely be the

result of a proneness to rapid and unstable ovei'-growth

conuuon to the whole lymphatic system. The spleen,
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as might be expected from its anatomical structure,

sutlers the most often, tlien the liver, thymus gland,

alimentary canal (especially the region of Peyer's

follicles), tonsils, kidneys, and even the bones. The
pancreas, ovaries, testes, and heart, possessing little or

none of this particular tissue, are usually exempt.

Leucocythceniia sometimes occurs Avith this, but

its presence is not invariable, and nothing is knoAvn

of its etiology. The prognosis \mder these circum-

stances is much more grave ; the health fails very

soon ; anaemia and exhaustion set in almost at once
;

epistaxis is common, and so are extensive subcutaneous

extravasations, which may be mistaken for abscesses

;

and it soon proves fatal, perhaps quite unexpectedly,

from extreme debility, unless pressure on some
iTuportant internal organ produces a more speedy
termination.

Lymphosarcoma differs from these in being a true

sarcoma, and, like all sarcomata of rajjid growth or

embryonic type, intensely malignant. It may be
homologous at first, but it rapidly invades surrounding
tissues, and becomes heterologous, growing in all

directions, pushing everything on one side, and
spreading with extreme rapidity. Often they are so

soft and of such rapid formation that they have been
mistaken for abscesses. Sometimes, when they occur

in the thorax, they displace the heart and lungs, and
coming in contact with the front wall of the thorax
simulate aneurism

;
and, owing to their extreme

vascularity, they may even pulsate so as to render the

imitation still more exact. Growths of this character

are usually single. Secondary deposits in other organs
may occur, as they do with other forms of sarcoma,
but this is usually late in the history of the case.

Treatiiiciit. — Operative treatment in these
oases is almost useless. When the tumour is still small
it may bo excised, if in a moderately accessible
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region, and there is a capsule around, from
which it can be shelled out with deceptive ease

;

but local recurrence within a very bi'ief space is

almost invariable. In lymphoina, on the other

hand, it is possible to hold out a much better

prospect. In many cases the whole mass may be
excised, and the patient relieved permanently, or at

least freed for a considerable time from all anxiety.

But to be successful, such operations must be complete,

the sterno-mastoid may be divided, and the great blood-

vessels and nerves in the neck dissected out ; but no
single gland must be left, or else, relieved from the

pressure of the surrounding ones, and perhaps assisted

by the feebleness of the patient during recovei'y from
so severe an operation, it will grow up again, and
rapidly reproduce a tumour as large as the original

one.

Obstruction of the lyinph cliaimels any-

where, whether in the glands or the vessels, leads to a

condition known as solid ceclerna, and to dilatation

and hypertrophy of the vessels beyond the seat

of obstruction. The latter, however, to which
the name of lymjjhangiectasis has been given, may, as

in the case of veins, exist independently.

Its pathology under these circumstances is not clear

;

it may aflect the superficial vessels, or the deeper ones
;

and to maintain the pai-allel with the veins, the walls

of the vessels may give way and lead to the discharge

of lymph or chyle, as the case may be, either on tlie

surface of the body or into one of the viscera, such

as the bladder. The skin or the mucous membrane is

generally found much thickened, and traversed by
lacuna3 of varying diameter, freely anastomosing

together. The surface is irregular, covered over with

vesicles which break, discharge a large amount of fluid

for a variable time, and then perhaps scab over and
heal up again.
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Tlic most fi-ecjiU!iit cause of olt.struction is iiiflam-

mation afl'ectiiig oitlicr the glands or the vessels,

especially if the attacks are often )'<;j)eatod ; but it may
arise from graduM.l compression of the thoracic duct by
aneurism, glandular or other tumours (if the patient

live sutliciiuitly long), from the presence of parasitic

worms, iuid mucii more commonly from cancerous

infiltration such as that which tak(;s plac(! in the axilla

after removal of the breast, or as a late result of dilTuse

suppuration in the cellular tissue of a limb. The
Oidema is distinguished from that due to simple

venous obstruction, not only by its d(!nse solid feel,

but by its exti'aordiaary persistency. It may or may
not be associated with dilatation of the lymphatic

vessels ; that apj)ears to be quite uncertain in each case.

Sometimes the skin remains perfectly smooth, espe-

cially when the over-growth is due to some central or

deep-seated obstruction, and afl'ects mainly the cellular

tissue ; at others it is rough, irregular, and even

tuberculated, marked with scars, or ulcerated. Pro-

Viably this roughness is due to repeated attacks of

local inflammation, each of which leaves the part it

involves a little thicker and a little more iri-egular

than it was befoi-e, until at length a condition is

jiroduced not to be distinguished from that known as

chphd.nliasis A raburn.

When this is once reached, there is no limit to

the size the affected part may attain. The looser the

cellular ti.ssue, the more easily cedema takes place, and
the more rapidly it grows until, as in the case of the

scrotum, the weight may be so great that the patient

cannot stand. The whole of the increase is due to the

over-growth of the tissue elements of the cellular tissue

and the skin, and to the accumulation between them
of stagnant lymph ; the muscles and the other

textures generally waste, although the veins may
HOTnetimes become varicosa
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Treatment.—The exciting cause of conditions

such as these is, in general, beyond the reach of

treatment. If the scrotum or the penis is involved,

the testes and the corpora cavernosa and spon-

giosum may be dissected out, and the whole hyper-
trophied mass cut off, either with the scalpel, or

with the actual cautery if htemorrhage is much
feared, with a veiy fair prospect of success. Liga-

ture of the main artery going to the limb has been
practised in severe cases, and sometimes the result

has been good, though it is difficult to say for

what reason. Otherwise the treatment resolves

itself into facilitating the return of the lymph, and
promoting the absorption of that which is stagnant, as

much as possible, by means of position, friction in an
npwai'd direction, the inunction of mercury, the

application of belladonna, and above all steady,

uniform pressure, for which nothing answers better

than Martin's elastic bandages. Where these can be

applied, if the obstruction is not absolute, as it only

too frequently is in the case of carcinoma, the increase

in size may at least be kept in check.

The lymphatics in certain congenital
deformities.—Closely allied to this form of over-

growth, due to lymphatic obstruction, are cei'tain

affections which resemble it in being caused, at least

in part, by the lympliatics, but differ in being in the

vast majority of cases congenital. It is not con-

tended that they all exist at birth, though the

greater number is already apparent then
;
merely

that the conditions which give rise to them are

dependent on some congenital defect, although they

may only be called into activity later on by some
additional cause.

In one form the increase in size is due almost en-

tirely to the enormous dilatation of the serous spaces in

the connective tissue or of the lymplintics, the oartition
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walls between the expanded portions becoming tbiinier

and thinner until they break down, and leave an irre-

gular branching cavity extending among the deeper

structui-es, to a distance of which the outside appear-

ance gives no conception, lined with a delicate layer of

endothelial cells, and tilled with a clear serous fluid.

These are most frequently seen in the region of the

neck, where they ai-e known as congenital cystic

tumours, or as hydroceles. (See article on the Neck).

In the latter there is no solid growth
;
they are

simply clear-walled translucent cysts, often of lai'ge

size, capable of being cured by incision, or by the

injection of iodine. It is not advisable to make
use of setons, as thei'e is considerable danger, if

suppuration sets in, of its becoming diffuse; and

it must always be remembered that these growths

are situated under the deep cervical fascia, and often

have extensive deep communications.

Sometimes in the congenital cystic form there is a

very considerable amount of solid growth, so as even

to give rise to the suggestion of sarcoma, and they are

not uncommonly polycystic and associated with nevoid
growths of various characters. Iodine or incision is

of little use in conditions such as these, and removal

by dissection must always be regarded as a very serious

measure ; it must be complete to be successful, and it

is rarely possible to tell beforehand where the blood-

vessels and nerves lie, or how far they may be in-

volved in the growth.

Hypertropliy of the tongue [macroglossia) and of

the lip [macroclieilia) are of the same nature. They
are congenital affections, though they are frequently

not noticed until long after birth, probably caused by
an obstruction to the lymphatics. As a result, the

size increases enormously, owing in part to the disten-

sion of pre-existing lymph spaces, and the forma
tion of new ones ; in part to tlie over-growth of the
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submucous and intermuscular connective tissue. Tlie

muscular substance itself rarely participates. The in-

ci-ease in size may be so considerable as to cause serious

deformity ; the tongue is always getting in the way and
suffering-slight injuries, each of which excites a transient

attack of inflammation. Every time this occurs, even
if it is only slight, an enormous amount of swelling

ensues, owing to the blocking of the lymphatics, and
it never quite regains its former dimensions, always
leaving a small but a pei'manent increase behind. The
papillse become enormously swollen, irregular in

shape, and pale in colour ; the surface of the mucous
membrane is irregular, with here and there deep
fissures running across it, pei'haps the result of ulce-

ration ; the submucous tissue is perforated in all

directions by a network of widely open channels, and
the whole organ is infiltrated with innumerable white

corpuscles, arranged in a kind of network so as to

resemble lymphoid tissue.

Treatment.—For this there is nothing but

excision
;

pressure can be tried, but it is only

exceptionally that it can be applied with suflicient

uniformity and for a sufficient time to produce any
good result. Setons or other agents made use of

for the purpose of causing absorption or con-

solidation of the growth, only make matters worse

by the inflammation they excite. Sometimes im-

provement has followed the use of constitutional

remedies, independent of any local treatment, espe-

cially when there has been a definitely marked
diathesis ; but this does not occur sufficiently often to

deserve much reliance.

It is peculiar that this condition is sometimes asso-

ciated with lymphatic distension in the neck {lymphan-

gioma), and even with over-growth in other parts of

the body
;

thus, as it were, forming a connecting

link between cases of enlargement due definitely to
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lyrnpluxtic obsti'uction, and those peculiar instances in

which all the tissues of a limb, including the bones
and muscles, have grown after birth to an excessive

size.

Other iri'egularities of growth, however, such as

nrevi and exostoses, are so often associated with this

condition that it is not probable that obstruction is

the only cause, though it may be an occasional one.

The same may be said of that peculiar form of so-called

hypertrophy of the breasts, due to an increase in the

cellular tissue, whereby it becomes much looser and
coarser in texture, which is so commonly met with in

young girls at the time of the evolution of the mam-
mary glands.

G a—20
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XXIX. INJURIES AND DISEASES OF
NERVES.

Hekdert W. Page.

Injuries. v

Contusion, rupture, and Avound of nerves.
—The peripheral nerves are liable to the same sorts of

accidents (contusions, ruptures, and wounds) as may
befall other tissues of tlie body, but owing to their

mobility and usually protected position in their

course along the limbsj they enjoy a i-emarkable im-

munity from injury. The injuries which we have
now to consider are, therefore, amongst the least

common in surgery
;

but, nevertheless, they are

amongst the most important, for they may give rise

to consequences which are not only immediate, but to

consequences also which may be remote both in time

and situation. Contusionsj compressions, rujitures,

and wounds of nerves are all alike in this, that they may
cause more or less impairment of motion and sensation

in the parts to which the nerve goes. And by the

presence of such symptoms, and by the history of the

accident, a diagnosis can usually be made immediately

or soon after the injury : immediately, when the

nerve has bfeen divided or severely contused
;

soon,

when it has been ouly compressed oi* partially divided,

and iiiflammatoty exudation interferes with its func-

tion as a conductor of impressions, ^^"ere this all, the

effects might be i-isgarded as of comparatively small

moment, for it might be hoped that when inHamnia-

tory products had been absorbed; or the nerve liad

re-united, motion and sensation would be regainedj and

recovery be complete.
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Effects.— 1. Wallerian deyeneration. — Unfortu-

nately, however, the section of a componnd nerve, or

any lesion which destroys its conductivity, leads to

dege)ieration throughout its whole course beyond the

seat of injury. This effect is due, it is believed,

to the fibres being disconnected from their "trophic"

centres, which, as Waller shewed, are the large cells

of the anterior cornua in the case of efferent or motor
fibres, and the ganglia of the posterior roots in the

case of afferent or sensory fibres. This degeneration,

which is now generally called Wallerian, occurs along

the line of conductivity of the fibres, efferent or affer-

ent as the case may be. When a posterior root,

therefore, has been divided between the ganglion and
the cord, degeneration spreads centripetally to the

cord, and the posterior root wastes on the cord side of

the lesion. Such a section can rarely, if ever, happen
accidentally.

Division of a mixed nerve at any part of its course

must separate its motor fibres beyond the point of

lesion from their connection with the trophic cells in

the cord, and Wallerian degeneration is the result.

Experimental observation has shown that the pii-

maryand e.ssential changes of this degeneration "consist

in the progressive destruction of the special elements
of the nerve fibres, the medullary sheath and the axis

cylinders " (Ross), and that they begin as early as the

first day. The myelin breaks up into fragments and
may ultimately disappear, and the sheaths of Schwann
may in the end be filled with fine granules of fat and
disintegrated globules of myelin. According to Kanvier,
the axis cylinder disappears about the sixth day

;
by

about the twentieth the sheaths of SchAvann are more
or less empty, and the trunk looks atrophied and
shrunken, in varying degrees at diffcsrent parts. The
neurilemma also takes part in tlic process ; it pro-
liferates and leads to a cirrhotic condition of the
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nerve. Similar changes, tlioiigli less in degree, arise

also at the cut end, but only at the end, of the proxi-

mal part of the trunk.

If the nerve lesion is soon repaired, regeneration

takes place in the degenerate fibres in the reverse

order to that of the previous degeneration. Tlie

possibility and degi-ee of ultimate restoi-ation of

function depend, to a large extent, on the length of

time during which the nerve has been divided, for,

in addition to degeneration in the nerve itself,

changes are taking place in the muscles supplied

by it. " The fibrilliE lose their distinct striation, and
apparently vindergo an alteration in their chemical

composition. There is proliferation of nuclei, and
of the connective tissue, leading also to a cirrhotic

condition of the muscle " (De Watteville).

The consequence of these changes, which arise when-
ever the " trophic " influence of the cornual cells has

been interfered with, whether by disease in themselves

or in the motor cords which connect them with distant

parts, is shown in marked alterations in the electro-

excitability of the muscles, and what is known as the

"reaction of degeneration" is established. The phe-

nomena consist essentially in diminished, and .soon

annihilated, faradic excitability, with increase of

the galvanic excitability, the response of the muscle

to slow interruptions of the galvanic current

showing various modifications according to the length

of time that the degeneration has lasted. At first

diminished, it gradually becomes increased as the ex-

citability to the faradic current is disappearing, so

that a smaller number of cells is sufficient to excite

contraction than in a healthy muscle, and the con-

traction, moreover, is slow, lazy, and deliberate. Then,

as degeneration advances, and becomes complete, and

no muscular fibres remain, there is no longer response

to either current, and the muscles may be looked
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upon as atropliied beyond all j^ossibility of rejjair.

Keaction of degeneration, it should be borne in

mind, is essentially due to degenerative atrophy of

muscle, which, we have seen, depends on a particular

cause, and bears no relation whatever to paralysis.

The muscles of a limb may be completely paralysed,

for example, by cerebral lesion, but they need not

on that account show any abnormality in electrical

reaction.

2. Loss of motion and sensation.—While, however,

the common early result of nerve division is loss

of motion and sensation, the loss of sensation is

often by no means as well marked as that of motion,

even in cases where we know that a nerve has been
completely divided. Thus, after division of the

median in the fore-arm, the antesthesia in the hand
may not occupy the precise area of its known anato-

mical distribution. Variations of this kind are not at

all uncommon, and are probably due to free communi-
cations between sejjarate nerves at some parts of their

course. This fact, which has been attested by numer-
ous observations, must be remembered in forming a
diagnosis, and in considering the advisability of any
oijeration to rejoin a divided nerve.

3. Trophic changes. — Yet other consequences
than those already named may follow severe nerve
injuries or division, namely, disturbances of nutrition,

often called " trophic" in the tissues at the periphery

of the ail'ected nerve. These " trophic " changes are

most likely to arise wlien the nerve is being subjected

to continuous irritation at the seat of lesion, as when
its ends, perhaps only partially divided, are bound
down in cicatricial tissue, or have been involved in
jnflannnation at tlie time of healing of the flesh-wound.
Tn such cases there is often the most exquisite tender-
ness at the cicatrix, tenderness so great, it may be, as
to make tlie whole limb useless, and seriously allect
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the patient's general health ; and at the periphery of

the nerve, say, in and about the fingers, there are

grave nutritive disturbances. The part may be colder

than natural, and may long remain so, be red or

reddish-jjurple in colour, have on it blisters like pem-
phigus, or sores which have been started by some
trifling injury and show little or no tendency to heal,

and the nail may become crumpled and deformed, or

be shed spontaneously. The fingers may be cede-

matous, glossy, eczematous, or erythematous in ap-

pearance
;
constantly moist with sweat, and perhaj^s

extremely hyperajsthetic, and, as time goes on,

they may become withered, parchment-like, and
stifi". Wliatever may be the immediate cause of these

changes, whetlier they arise from vaso-motor distur-

bance, or be the direct result of some special " trophic
"

derangement, they are rarely met with unless the

nerve at the seat of lesion is being subjected to con-

tinuous irritation, and they are commonly looked upon
as signs of an " irritative " lesion.

4. Changes in the central nervous system. — Not
only, however, may changes arise in the periphery of

a nerve, but, in consequence of injury to a nerve

trunk, it sometimes happens that certain changes or

efiects are produced in central parts of the nervous

system. These are of two kinds : some arise imme-
diately or soon after the injury, and are shown by
palsy or spasmodic affections of pai-ts not directly in

relation with the nerve injured. They ai-e probably

reflex, purely functional in origin, and frequently pass

away when the nerve lesion has been rejsaired.

Whatever is their precise nature, they show at any
rate how close an intimacy there is between the

peripheral nerves and central, parts of the nervous

system. Nor is it strange that if functional distur-

bances should be thus generated, we should occasionally

meet with cases where actual central lesion has been
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thus set up iu parts removed from the seat of peri-

pheral injury. These form the second of the two
forms of change. The cxi)lanation of such oonse-

queuces may be clifHcult or impossible, but there is

no question as to the fact ; and in one of the most
marked cases of tlie kind recorded by Dr. Ferrier, a

morbid condition of the whole of the grey column of

one side of the spinal cord was developed in connec-

tion with long-standing, peripheral irritation of nerve

trunks in the stump of an amputated arm. All such

cases, and all the manifold results of nerve lesion

hitherto named, whether eai'ly or remote, teacli the

importance of placing an injured nerve in such a posi-

tion that recovery and restoration of its function shall

take place as soon as possible, and of preserving it

from inflammation and irritation in the process of

repair.

Nerve suturing:.—By nerve suture the ends of a
divided nerve can be put in such apposition that

union will soon take place, and nerve degeneration

and atrophy be reduced to a minimum. Nerve
suture is either immediate or secondary. Imme-
diate suture should be the invariable practice in all

cases where a nerve has been divided in a wound,
and the surgeon sliould no more neglect to look for

and bring together the ends of a divided nerve, than
he should to secure and tie the bleedincj arteries.

The procedure is simplicity itself, and consists in

bringing the ends into apposition, and fixing them
together as accurately as possible by catgut or fine

carbolisod silk sutures pass(!d either through the
sheath alone, which is the best plan, or tlu-ough shoatli

and trunk when tlie former is insufticient. The wound
must be kept aseptic and suppuration prevented, and
union of the nerve will soon tidce \)\\icv,, and the lost

function will be gradually, and it may be perfectly
I'cstorcd. iSensation usually returns before n'otion.
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Supposing, however, that primary suture has been
neglected, that the nerve injury was unrecognised,

or that suppuration and inflammation have led to

the early bond of union being dissolved, and the

nerve ends have become bound in irritative

cicatricial tissue, that there is tenderness at the

scar, and that " trophic " changes have been
developed, then it may be desirable to perform
secondary suture. This operation consists in cutting

down upon the nerve at the seat of lesion, finding the

ends, dissecting them free from the cicatricial tissue in

which they are embedded, removing the bulbous

aaodules of fibrous tissue which usually involve them,

and then uniting the clean-cut freshened ends as in

primary suture. The size of the bulbous ends may be

such that considerable shortening of the nerve is

unavoidable after their removal. It may then be

necessary to dissect the nerve free for some distance, so

as to allow of its ends being brought more readily

together, and the limb must be kept in such a j^osition

afterwards, at perfect rest, as shall minimise the

traction upon them. The all-important thing is to

avoid suppui'ation in the after-treatment, so that the

nerve may not again be involved in a dense irregular

cicatrix. Given, however, the avoidance of these

things, there is every hope of considerable restoration

of function e\en in cases where tlie condition has

lasted for many months, and it is tolerably certain

that the seat of lesion will cease to be painful,

and that the troj)liic disturbances will disaj^pear.

The prognosis will largely depend on the state of the

miiscles, as learned by the character of the reaction

of degeneration. Help in restoring muscular power
and muscular nutiition may be gained by persever-

ance in electrical treatment.

Compression of nerves.—The same sorts of

effects as those hitherto described may be due to
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pressui'e on a nerve trunk, by its involvement in in-

ilanunatory tliickening, or by being itself inllamed. A
man goes to sleep with his arm in such a position that

his musculo-sj)iral nerve is subjected to pressure or

exposure, or the same nerve may be injured in fracture

of the humerus, either at the time by displacement of

the bone, or later by the pressure of callus. Owing
to its proximity to the humerus, this nerve is perhaps

more often subjected to local injury than any other

nerve in the body, and operative interference may
be desirable when the resultant palsy of the extensors

is slow in passing away, or is uninfluenced by other

treatment. The precise seat of the lesion is often in-

dicated by mai-ked local tenderness of the nerve

trunk, and this having been carefully noted, the

surgeon must expose the trunk and release it from its

abnormal surroundings. It may possibly be buried

in callus or bone, out of which it must be carefully

dissected. Even when no such serious causes of

mischief are discoverable, the nei've trunk may yet

be found a little swollen, red, and adherent, as in

cases I have myself operated on, and its simple re-

lease may be the means of allowing restoration of

function to be begun, or to be hastened when it

had come to a standstill. Avoidance of suppuration
by antiseptic precautions is here again essential to

success.

Neuritis.

Noui'ilis, or inflammation of a nerve tnmk, is not
a very common result of nerve injury, except to a
v(;ry limited degi-eo, when in association with in-

flammation in tin; immediate neighbourhood of it,

the nerve likewise becoiiies inflamed, and is sliglitly

red, swollen, and tender, as in the cases to which
rf^ference has already been made. Any wider extent
of true neuritis is however uncommon from such a
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cause, for it is vcuy questionaljle whether the de-

generations of the mj'elin which follow nerve section

are really due to infiammation. Indeed, the true

nerve elements seem little jjrone to inflammation,

and such inflammation as involves a nerve is rather

limited to the connective tissue, and is a perineuritis,

or interstitial neuritis, rather than a parenchymatous
neuritis of the nerve elements themselves. Neverthe-

less, peripheral neuritis (so-called) is by no means un-

common in the course of various diseases, and may be

independent, as far as present knowledge enables us to

athrm, of any central or peripheral lesion such as

causes Wallerian degeneration. All that can be

affirmed at i)resent is, that localised, spontaneous, non-

traumatic, peripheral neuritis has apparent origin

in such various conditions as cold, syphilis, lead

j)oisoning, variola, diphtheria, typhus, and tuberculosis,

and the toxic influence of chronic alcoholism, gout,

and rheumatism. A patient with a gouty history

or proclivities has tingling or other abnormalities

of sensation perhaps, such as numbness or anes-

thesia for a time in the course of a nerve or

nerves. These are followed by severe pain through-

out its periphery, and there may be extreme

hypera3.sthesia and burning sensation ; the " caus-

algia " of Weir Mitchell. Degeneration of muscles

may follow, and the reaction of degeneration be

established. There may be every possible variety

and degree in the severity of an attack. In the graver

cases the resultant symptoms may suggest central

lesion, and the diagnosis can only be rendered certain

by carefully examining the electrical reaction. When
of gouty, alcoholic, or syphilitic origin, such a

neui'itis is eminently amenable to treatment. Pai-

alysis of the facial muscles from exposure to cold

is also probably due to a neuritis of the facial

Jierve, and that also is most variable in degree, either
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passing away quickly, Of leading to permanent de-

generation of the nerve and muscles. Sometimes
sensory nerves near the facial may likewise be

art'ected, and then severe pain may accompany the

motor palsy.

Peripheral neuritis has been found, moreover, in

cases of tabes dorsalis, in cases of Pott's disease where
there was pressure on the cord and consequent myelitis

and bed-sores, and in cases whei'e Charcot's " acute bed-

sore " had arisen after hemiplegia, and also in herpes

zoster. In these instances the nerve trunks found
diseased were those which respectively ran to the

auEesthetic areas in tabes, to the acute bed-sores, or to

the district affected with the herpetic eruption. The
ujain point of interest, however, is that the micro-

scopical appearances, which resemble those found in

Wallerian degenei'ation, and which consist in breaking

up of the myelin into fragments, etc., may be of much
more rapid development than is usual in that con-

dition, the most marked alterations having been known
to arise in the course of a few days. No continuous

connection has been observed between the central

nerve lesion and the peripheral disease, which is often

most marked at the periphery, and gradually becomes
less pronounced as the spinal cord is approached, and
which thus seems to show a tendency to follow a
centripetal march.

The naked-eye appearances of tlie affected nerves
are frequently normal. All that can be said is that

the central lesion somehow seems to predispose the

nerve trunks to these inflannnatory or degenerative

changes, and possibly also, as has been suggested by
Erb and de Watteville, there has been some simple
dynamic disturbance of the spinal centres wliich has
interfered with their normal trophic influence.

The .symptoms of neuritis de|)cnd, of course, on the

quality of the nerve affected, wlietliei- it be sensory,
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motor, or compound, as in the instances already

given.

Multiple neuritis.—There is yet another form in

which the " jDeripheral neuritis " is " multiple," involves

many nerves, and in severest cases may cause almost

universal sensory and motor paralysis, invading not only

the nerves of the limbs, but also the facial nerves, special

ocular nerves and the intercostals and phrenics, placing

] ife in danger by interference with respiration or the

action of the heart by implication of the vagus. Such
a case of " multiple neuritis " may begin with pins and
needles in an extremity, and may gi'adually go on till

there is wide-spread paralysis of motion and sensation,

with wasting of muscles, reaction of degeneration,
" girdle pains " round the belly, and a tendency to

bed-sores. The etiology of such cases is as yet

not definitely known ; but in some of the worst

recorded cases a history of syphilis has been present,

and the treatment usual for that disease has led to com-
plete cure. There is every conceivable variety in the

extent and degree of this kind of multiple neuritis.

Chronic and excessive alcoholism is probably also a

potent factor in its production, especially in cases

where the neuritis chiefly, though not exclusively,

involves the peripheral nerves of the legs. The
extensors are the muscles chiefly affected, and " dorsal

flexion " of the foot becomes impossible, so much so

that the foot drops, and Dr. Buzzard regards " dropped

feet " almost as pathognomonic of a neuritis due to

alcohol as " dropped wrist " is of a neuritis due to lead.

It is essentially the perij^hery of the nerves which is

affected, and there may at first, and throughout the

course of the attack, be excessive agonising pain and
tenderness, not only of the skin, but of the muscles

also when they are grasped in the hand. Cases of

tliis form of paralysis ai'e also most variable in degree.

Death may follow, and no evidence whatever be
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found of disease in the spinal coi'd ; wliile on the other

hand the condition may pass away on abstaining from
alcohol. Such a neuritis may give rise to symptoms
strangely suggestive of tabes dorsalis, for there may
be ataxy in gait, pains like liglitning pains, and
absence of knee-jerk ; but while in tabes the electro-

excitability of the muscles is normal, in peripheral

neuritis there is wasting of muscles, and reaction of

degeneration in various degrees. As the paralysis

disappear.s, so the knee-jerk may return, a result

wliich never happens when its absence is due to the

posterior sclerosis of tabes. M. Dejerine has described

cases of this kind, and has given them the name of

"nervo-tabes peripherique " in contradistinction to that

of " tabes medullaire," but the reader will do well to

refer to Dr. Buzzard's recent Harveian lectures on
" Certain forms of Paralysis due to Periplieral

Neuritis," where he will find the fullest and most
recent information on this extremely intei'esting and
important subject. Knowledge of the apparently

wide domain of peripheral neuritis is increasing day
by day, and space alone forbids our entering into the

subject ill greater detail.

Neuralgia.

Neuralgia, or acute, violent, paroxysmal pain

in the course of a sensory or compound nerve, is a

.symptom dependent on various manifold conditions,

which may exist either in the course of tlie aftected

nerve itself or in some general constitutional disordei".

It may be the result of some definite local injury, such

as pressure on, or irritation of, the nerve trunk itself,

or it may be " reflex," and involve some other brancli

of the same nerve, or, perhaps, of another nerve alto-

gether. Such is the supra-orbital neuralgia, for ex-

ample, dependent on the presence of a deciiyod Lootli, or

sciatica from sacro-iliac disease. In all cases, therefore,
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it is essential to try and discover some local, and,

it is to be hoped, removable, cause for the neuralgic

pain. More common, however, by far than neuralgia

fi'om discoverable local causes, and much less amen-
able to treatment, is neuralgia due to some general

constitutional state, when it is impossible to say why
pain should attack the special nerve affected. Neu-
ralgia of this kind may perhaps be brought on by
cold, and be more or less dependent on a neuritis

;

but there is usually some predisposing condition,

some neurotic heredity, perhaps, which permits and
perpetuates the pain. Anaemia and debihty, however
induced , are common conditions in those who suffer from
neuralgia; aswhen an intercostal neuralgia, for example,

afflicts a woman exhausted with child-bearing and
long suckling, or a supra-orbital neuralgia arises in the

course of neurasthenia of traumatic origin, such as is

seen after the shock of a railway collision. The path-

ology of such conditions is quite unknown. In chronic

cases it is not uncommon for tender points to be foimd
in the course of the affected nerve at spots where it

has just issued from a bony canal, or is becoming
superficial after having passed through soft tissues.

These may be due to a local neuritis.

In the course of a violent paroxysm well-marked

nutritive disturbances may sometimes arise, such as

local cedemas in the periphery ; or there may be con-

vulsive movements and increase of the natural secre-

tions of the jiart, with alterations in the pigmentation

of the skin and hair, phenomena indicative, it may
be, of some definite structural change in the nerve,

and not due merely to the functional condition, what-

ever that may be, which underlies the pain.

Treatment.—L Medical. The indication in all

such cases is to improve the general health and tone

by good food aJid fresh air, helped with arsenic, first

and foremost, and then quinine and iron, and not
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neglecting to treat such 51)001,11 conditions as gout and
rheumatism. The local apijlication of anodyne and
stimulant liniments in the course of the nerve may
give relief, and the subcutaneous injection of morphia

in the neighbourhood of the nerve is sometimes bene-

ficial, though the employment of these means is too

likely to develop a craving for this drug. Consider-

able success has recently attended the practice of

injecting a one per cent, solution of osmic acid into

the tissues close to the affected nerve. The injection

itself causes a good deal of local pain, puffiness, and
swelling, and has to be repeated several times before

any permanent subsidence of pain is produced. This

is probably due to the fact that the osmic acid, which
has a powerful a6Bnity for certain elements of nerves,

as is known by the staining which it causes, sets up
degeneration in the nerve ; for experiments on animals

have shown that osmic acid stains a living nerve as

readily as a dead one, and causes a parenchymatous
ilegeneration of the nerve fibres with atrophy. The
length of time which it takes to act in the treatment

of neuralgia supports this view, and shows that the

cessation of pain is not a " cure " in the true sense of

the word. Acupuncture of the neiwe has sometimes
been found of service. The application of the con-

tinuous current, the positive electrode being placed

over the seat of pain, occasionally gives almost in-

stantaneous relief, especially when the neuralgia is

independent of a local cause.

2. Surgical.—Still there are, unhappily, too many
case.s, such as those of neuralgia of one or more
branches of the trigeminuSj of " tic-douloureux," or

neuralgia of tho supra-orbital, where every kind of

treatment proves useless, and it is necessary to con-

sider whether any surgical procedure is likely to give
relief. Ilcnce have ariseh tho opei-ations mmrol.oniy
and nev-rcclomy, the one being a nu;rc division of the
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nerve, the other an actiiiil resection of part of it. In
either case the operation should be performed by cut-

ting down on the nerve, exposing it without disturb-

ance, and dividing it or removing a portion mth
scissors. The immediate effect is usually to annihi-

late the pain, but the reunion of the nerve makes
this good result very often temporary, even when a

considerable bit of nerve has been removed.

In the case of neuralgia of the second division of

the fifth (the branch which is most frequently and
severely affected), the pain is often so di.stracting and so

ruinous to health that a section of it as it crosses the

spheno-maxillary fossa has been several times adopted,

the object being to divide the nerve before it gives

off its branches to the teeth. Originally proposed by
Carnochan, this operation has been performed in this

country by Ohavasse and others, the fossa being

opened by trephining through the antrum, and the

nerve thus reached as it courses from the foramen
rotundum to the superior maxilla. In nearly all

cases where it has been undertaken the whole of

Meckel's ganglion has been removed, either unavoid-

ably or intentionally, and although success has

followed in some cases, it has done so by no means
in all. Before undertaking it, it is essential to be

quite clear that the neuralgia does reallj^ affect the

postei'ior branches of the nerve, and does not simply

involve the rnfra-orbital, which can easily be reached

by a less formidable process. Of all neurotomies

and 2ieurectomies for neuralgia, it is impossible

to say with certainty that they will bring moi-o than

tempoi'ary relief. Their frequent failure has, to

some extent, led to the introduction of nerve,

stretching for the relief of various sensory and motor

disturbances. This has been adopted in many cases of

sciatica, and the lightning pains of tabes, and also of

various spasmodic affections. One of the counnonest
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and most distressing disturbances of this latter kind is

that known as tic convulsif, where some or all of the

muscles supplied by the facial nerve ai-e subjected to

incessant twitchings, which are liable to be aggravated

by any movement of the body, which are sometimes

associated with neuralgic pain or otiier functional

disturbances in the domain of near sensory nerves,

and which make life unbearable. The spasms may
depend on some local cause affecting the facial itself,

or some part of the nervous system, which may in

some instances be got rid of; but in the majority of

cases thei'e is no ob^dous cause. For the relief of this

condition the facial nerve has many times been

stretched, after exposure as it issues from the stjdo-

mastoid foramen : and so also have cords of tlie brachial

plexus for similar spasmodic aflections of the arm.

Space forbids any reference to all the kinds of cases in

which nerve stretching has been adopted
;
but, although

it has had an extensive trial, it can hardly be allowed

that it is really of greater permanent value than
neurotomy or neurectomy. The immediate effect is

usually paralysis of the parts supplied by the nerve,

and relief from the pain or spasm, simply because

stretching leads to disintegration of the nerve at the

part stretched, and its continuity is thereby broken.

In many instances there has been a return of the

syuiiitoms as soon as repair of the local injury has
taken place. It is, however, a great thing in any case

to give complete relief, if only for a few weeks, during
wliich the general Ifcalfcli may be restored, or the func-

tional neurosis, or bad habit, so to say, of tlie nervous
system to which the particular symptom was due,

may be effectually broken, and tliere may, therefore, be
no recurrence when the conductivity of the nerve
is re-established. In no case is it possible to say
beforehand that permanent relief is certain. How
nerve stretching acts iu successful cases it is impossible

H H—20
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to say. When the symptom has been dependent on
a local cause, stretching may release the nerve from
embarrassing adhesions. In other cases a dynamic
change is perhaps caused in the spinal ganglia,

although experiments on the dead body have not
made it by any meaiis clear that any direct effect is

produced on the cord itself when a spinal nerve has
been even violently stretched.

It has been suggested that the relief given in neui'al-

gia is due to disintegration of the "nervi nervorum"
(Hoi'sley). which ramify in the nerve sheaths, and
which are more easily ruptured than the nerve tubules

of the trunk itself. In performing the operation it is

necessary to antesthetise the patient, ex])ose the nerve

by incision directly over it, and subject it to a steady

pull for about five minutes (Marshall), the force used

being appropriate to the size of tlie nerve. The force

may readily be measured by a dynamometer, and a

pull of thirty to fifty pounds may be given to one of

the largest trunks. The sciatic may be stretched very

considerably without any definite operation by forcibly

flexing the thigh on the pelvis while the leg is kept

extended at the knee.

Perforating Ulcer op the Foot.

Perforating ulcer of the foot, or "mal per-

forant du pied;" is a special and peculiar form of sore

which is found on the sole of the foot; most commonly
under the metatarso-phalangeal joints of the big and
little toes, one dr both, and of One or both feet. The
sore frequently has origin in the long-continued

pressure of a corn, which leads to destruction and

disintegration of tissue underneath it, until the joint

becomes affected ; and wheuj in course of time, an

external opening is formed in the centre or immediate

neighbourhood of the corn, there is found a sinus which

leads directly to exposed and diseased bone. The
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mouth of tlie sinus is often small and surrounded by
sprouting granulations and thickened, elevated, corn-

like epidermis. There may be little evidence of active

inflammation about it, and but a scanty dischai-ge of

poor, thin pus, and very often there is little or no pain,

so that the patient hardly knows when the sinus is

being probed. Healing of this sore, "which varies

much in character in different cases, may be sometimes
induced by ordinary surgical methods, by ensuring

relief from pressure, removal of diseased parts, sub-

sidence of inflammation, and perfect rest. . The local

affection, on the other hand, may be so extensive as to

call for removal of the toe, or of necrosed portions of

the subjacent bones.

The local painlessness and ansesthesia are notice-

able features in this malady, and coupled with them
there is often antesthesia of the neighbouring skin of

the foot and lower part of the leg, with depression of

temperature and a tendency to local sweating. There is

usually no impairment of motor power. These con-

comitant phenomena have. called attention to the jjeri-

pheral nerves, in which considerable degeneration, of

the nature already referred to in this article, has very
frequently been found.

Perforating ulcer has also occasionally been met
with in cases of tabes dorsalis, in which disease the

peripheral nerves are often degenerate. This nerve de-

generation has led some to believe that perforating ulcer

is essentially a " trophic " change ; while others, regard-

ing the usual origin of the ulcer, look upon it as uierely

thei-esultof pressure, quite independent of diseaseof the

nerves. It is, of course, conceivable that the unrelieved

pressure of a corn may sot up the local condition seen
in perforating ulcor, but this is not the usual result of

com pressure, a by no means uncommon ailment. The
two opposing views referred to meet harmoniously in

a third opinion which attributes the malady to the
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pressure of corns on structures whose vitality and
nutrition are lowered, and which are, therefore, more
vulnerable, because of their defective nerve supply.

Peripheral nerve changes seem to be an essential part

of the disease, and observations have shown that the

degeneration affects not only the peripheiy of the

nerves, but also, to a less extent, the trunk of the

sciatic itself. That all cases of ulcer having the local

qualities of perforating ulcer in the sole of the foot are

of this nature it is by no means alleged. The precise

diagnosis can only be arrived at by examination of the

reflexes, and of the sensibility of the skin, and inquiry

as to any history of previous sensory disturbance.

Syphilis inlays some part, perhaps, in the disease, but,

at any rate, the treatment of this constitutional malady
may have material influence in leading the sinus to

heal, even though the state of the nerves be unaffected

thereby.

Charcot's Joint Disease.

Charcot's joint «llsease is the name commonly
given to certain remarkable affections of the joints

which may arise in the course of tabes dorsalis ("loco-

motor ataxy"), and which Charcot, who first described

them, considered to be " trophic " in oi-igin, and due
to degeneration in the spinal cord. No unanimous
decision-, however, has yet been arrived at as to the

real nature of these joint changes, it being still a

ground of dispute whether they are, or are not, dii'ectly

dependent on disease of the nervous system.

The joints most commonly aftectedare the knee, the

shoulder, the elbow, the hip, and the ankle, and very

much less frequently those of the tarsus and meta-

tarsus, A joint which has been aflected shows, post-

mortem, the following yevy remarkable appearances:

disaj^pearance of cartilage and wearing away of the

ends of the bones, and, perhaps, of part of the adjoining
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sliafts also ; smoothness and j^olishing, not amounting
to eburnation, of the ends of the bones ; a tendency,

more or less, according to the length of time since the

joint was art'ected, and to its degree of mobility, to the

formation of osteophytic i^rocesses both from the bones

Fig. 28.—Head of Femur and Os luuomiuatiim from a case of

locomotor ataxy (Fdre.)

themselves and in the ligamentous or muscular struc-

tures near ; and thickening and pulpiness of the

synovial membrane with a variable amount of fluid.

The real nature of these pathological changes is not yet

understood, but a i-ough resemblance which the bones

of Charcot's joint disease bear to those of chronic rheu-

matoid arthritis, or arthritis deformans, have led

some to the conclusion that the disease is neither

more nor less than rheumatoid arthritis which has
chanced to appear in a j)crson suffering from tabes

dorsalis, and the pathological changes of which have
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become excessive because the insensibility and pain-

lessness, common attributes of Charcot's disease, had
not led the patient to secure the needful rest for his

limb, or because the uncontrolled and violent move-
ments of ataxia had permitted inordinate friction of

the ends of the bones upon each other, and so caused

the extraordinary wearing away.

The clinical history, however, of these diseases

is widely different, and seems to show that "Char-
cot's joint disease" is Avhat Charcot thought, and
still thinks, it to be, a disease sui generis, depen-

dent directly upon, or somehow caused by, disease

of some part of the nervous sji-stem. Without any
injury, without warning, other than that given by
increased lightning pains in the limb or other parts

of the body, a patient suddenly finds that his knee or

hip joint, for example, becomes swollen, he possibly

Avakes up with it in the morning ; the swelling very

rapidly increases, and perhaps there is effusion also in

the soft parts adjoining, which become swollen and
cedematous ; the joint soon becomes unduly mobile, as

if the ligaments and synovial membrane had been dis-

organised, the ends of the bones grate upon each

other, and deformity or dislocation is readily induced.

All this takes place without pain or sign of much in-

flammation, and free manipulation of the joint may
cause the patient little or no discomfoi't. A storm

seems to sweep down upon the joint and rapidly dis-

organise or desti'oy it, and if it could be examined soon

after we should find it distended with liuid, the liga-

ments softened, the cartilages gone, and more or less of

the epiphyses worn away.

The attack lasts for a few days and then sub-

sides, leaving the joint misshapen and unduly mobile,

and crepitus may be easily elicited. Llonths go b}',

and then, possibly, the joint is again attacked and
further destruction caused, conservative processes
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having in the meantime been in progress by the

formation of osteophytes, which, as in arthritis de-

formans, limit or prevent the movement of the joint,

such as it now is. Or some other joint may be

attacked in precisely the same way. Coupled with
this joint disturbance there may be distinctive evidence

that the patient has tabes dorsalis, and the diagnosis

is comparatively easy, although it must of course be

remembered that the subject of this disease may have
an attack of simple rheumatoid arthritis ; but it more
often happens that the joint mischief of Charcot arises

before the ataxia (that single symptom from which
tke disease had its original name of " locomotor

ataxy ") has appeared or become prominent. Inquiry,

however, will most probably elicit that the man has

suffered from lightning pains, the nature of which has

hitherto perhaps been unrecognised, and examination
reveals absence of knee-jerk, and, in many cases, also

the " Argyll-Kobertson symptom," in which the pupils

do not react to the reflex stimulus of light, but

yet contract normally on the accommodation of vision

to near objects. Other evidences may then be
gathered as to the existence of tabes dorsalis, such
as a history of occasional diplopia, of temporary
attacks of paresis of the bladder, of violent and
inexplicable attacks of dyspepsia and vomiting, known
as gastric crises, and attacks of violent palpitation

;

and we may also find anjesthetic patches in various

parts of the skin, and delayed transmission of sensory

impressions, and perhaps some atrophy of the optic

nerves. There is abundant evidence, when looked
for, that the patient is the subject of tabes dorsalis

;

but the important point is this, that the absence of

that common symptom ataxia in movement, or what
is known as the pre-ataxic stage of the disease, may
divert all suspicion from the real nature of this joint
attack.
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In Charcot's disease of the tarsal laones and
joints, known as the "pied tabetique," the phe-

nomena are veiy much the same as in the lai-ger

joints. An attack is ushered in with increased

lightning pains, the lower part of the leg and foot

become enormously swollen and edematous, and in

a few days the bones of the tarsus are found to be
freely movable on each other, and, as in a case under
my own care, the foot may become like a mere bag of

loose bones. The attack subsides, and the foot is left

misshapen and deformed, shortened and widened, its

arch obliterated, and the bones at length may be

anchylosed together. A second and third attack may
follow at long or short intervals, and lead to still

further deformity.

As far as treatment can be of any avail, it should

be directed to keeping the joint at rest, so that

dislocation may be prevented. Any more active

surgical interference shoiild be avoided. Suppuration

is uncommon, and as far as use of limb is concerned,

the ultimate result will probably be far better than the

once state of the joint would haA'e appeared to render

possible. Correct diagnosis is therefore of importance,

that a limb may not be hastily condemned and ampu-
tated.

It is not by any means in tabes dorsalis alone

that arthropathies are met with, although they are

most striking in that disease. Joint elusions, both

acute and subacute, with or without pain and inflamma-

tion, are met with, for example, in general paralysis,

in hemiplegia of cerebral origin, and in other " system

diseases " of the s])inal cord, and Charcot has himself

recorded a case where, after traumatic hemisection of

the cord, effusion into the knee joint of the limb, which
was paralysed as to motion, took place soon after the

accident without any appreciable cause. In many
cases of central nerve disease, bed-sores and cystitis
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are liable to arise. More special mention will be

made of these conditions in the article on Injuries of

the Spine, in vol. ii. ; but it may here be said, that

in all these various conditions, the most recent investi-

gations have shown that peripheral nerve degeneration

is very frequently present, and it may possibly be that

the arthropathies of tabes are not less than the bed-

sores of acute myelitis, the eruptions of herpes zoster,

and the ulcers called " perforating," dependent on
peripheral nerve degeneration, even though that has

itself been determined by some lesion of the central

ganglia. The peripheral nerves seem to play an
important part, if not in the etiology, at any rate in

causing the symptoms of vai'ious maladies, and their

morbid changes are at this present moment engaging
the serious interest and attention of pathologists, and
throwing an altogether new light on many diseases of

the nervous system.

Tumours of Nerves.

Tumours of nerves are rare and do not often

come under the notice of the surgeon. Nerve trunks

are, nevertheless, liable to be the seat of tumours,

which are called neuromata, although it would be
more correct to apply this term to those only which
are composed of nerve elements. These are very rare

;

by far the commonest kind of nerve tumours being

those composed of fibrous tissue, the fibromata, or

fibrous neuromata. They start from some part of the

connective tissue of the nerve, may attain considerable

size, and involve in great numbers the trunks of many
nerves.

Sarcomata are not nearly as common as fibromata
;

they also spring from connective tissue.

From connective tissue spring also the mAjxomata,
wliich are commoner than sarcomata, and appear as

transparent lobulated nodules.
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The position whicli the nerve trunk occupies

in its relation to these various tumours depends
largely on the precise point of oiigin of the growth,

.
whether, for instance, it be at one side and the

trunk is therefore stretched over it, or actually

within the centre of the nerve, and the nerve fibres be

spi'ead out around it, or around the nerve, which there-

fore passes right through it. Tumours may be started

by injury. Thus, and by the subsequent irritation,

arise some of those bulbous swellings at the ends of

nerves which have been divided accidentally or in

amputation of a limb. These belong to the true

neuromata, in which are meduUated nerve fibres,

although the greater part of them are formed of fibrous

tissue. They may attain a large size.

The non-medidlated neuroma rarely involves a
nerve trunk.

Tumours of nerves, of whatever kind, are liable to

be the cause of pain or muscular spasm, either from
direct pressure, or because the nerve is stretched over

them, but it is difficult to say in any case what is the

precise relation of parts without actual inspection.

The tumour may be near, not of, a nerve ; but in

cases of multiple tumours, the fact that they follow

the course of a particular nerve or nerves makes the

diagnosis of nerve tumours more certain.

When the general circumstances indicate it, and the

position permits, it is well to remove a nerve tumour.

Whether this can be done without excising a part of

the nerve also must entirely depend on their relations

to each other ; but when a portion of nerve has been

unavoidably taken away, the surgeon should endeavour

to suture the divided ends, so as to ensure early union
and the speedy re-establishment of conductivity.
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XXX. SURGICAL AFFECTIONS OF THE
SKIN.

Malcolm Morris.

Clavus.—A corn is a localised hypertropliy of the

epidermis. There are two varieties, hard and soft.

They are both found on the feet, the former on the

exposed parts, chiefly on the joints ; the latter in the

clefts between the toes. As hard corns are pro-

duced entirely by pressure, they may appear on
almost any part of the body, and at times on un-

usual sites, as on the crest of the ilium from tight

stays. Tlie present absurd fashion of high-heeled boots

throws the whole weight on the toes, which are in

addition cramped to a point, thus producing severe

corns. They differ much in appearance and shape.

The hard corn is conical, and the apex of the cone

pressing on the corium causes atrophy, and so

forms a pit. Tlie free surface is rough and hard.

The soft corn is white and sodden, with often a deep
fissure in its substance. The sodden appearance is

due to constant maceration in sweat.

Both kinds of corn are exquisitely painful,

though the pain varies in character from a dull

aching to sudden stabbing. The hard is painful

liccause of the pressure on the nerve endings in the

papilliB and epidermis, and the soft from the deptli

of the fissures. Beneath a corn a small bursa may
form, which may become the seat of an abscess.

Tlie diagnosis is usually easy, though occasionally

the extreme pain of multiple corns may simulate acute

gout.

I'reatment.— The treatment consists in removing



524 Manual of Surgery.

all pressure and friction from the part, and then in re-

moving the corn. When on the feet the boots should

be wide enough to allow the toes to expand. Circular

corn plaisters, with a hole in the centre, may be
worn with advantage. When there is a bui'sa or an
abscess formed, a prick with a knife will give great

relief. In a severe case rest in bed is essential.

A hard corn may be removed by means of curved

scissors or a knife after soaking in hot water, or

by the application of caustics of various kinds,

such as liq. potass?e, strong acetic acid, nitric or

carbolic acids. Salicylic acid, either as a plai.ster or

dissolved in collodion, is most useful. Soft corns

should be converted into hard ones by separation of

the toes with wool, by washing with equal parts of

spirit and water, and free powdering with an antiseptic

powder. They should then be removed.
Verruca.—A wart is an excrescence on the skin

consisting of hypertrophied papillae and epidermis.

There are several varieties of warts described, the dif-

ference chiefly depending on their size and shape.

The common wart, or verruca vulgaris, is dry

and horny. The surface, though usually worn smooth,

is mapped out with minute cracks. By separatmg

these it is seen that the wart is composed of numerous
conical projections, the hypertrophied papillte covered

with thickened epidermis. The size varies from a small

pin's head to that of a pea. Common warts appear

most frequently on the hands and face, especially in

the young. They sometimes apjsear rapidly in crops,

and as rapidly vanish
;
occasionally they are symmetri-

cally distributed. The cause is unknown.
A variety is seen in elderly people, called by some

verruca senilis, and by others verruca plana, because

of their flat appearance. The anatomical structui-e

is similar to tlie common wart, but it is larger, often

as big as a thumb nail, smoother and flatter, and
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usually of a dirty brown colour. It is found scattered

on the neck, back, and arms.

Occasionally very fine elongated warts are seen on
the eyelids, the face, or the scalp. They grow to a

greater length than common warts, and consist of a

single papilla. They are sometimes called verruca fili-

formis. The most important variety of wart is that

known as the venereal tvart, or verruca acuminata.

It sometimes assumes large dimensions and causes con-

siderable pain. It may occur singly, or several warts

may spring from adjacent portions of mucous membrane
or skin, and, when grown, form together a large cauli-

flower mass. These masses occur on the genitals or near

the anus in both sexes. Venei-ealwarts are caused by the

irritation of gonorrhojal or other foul discharge. They
are not syphilitic in origin, but are local hypertrophies

produced solely by local irritation. They emit a foul

odour, from the decomposition of the discharges in their

folds. The following distinctions separate the venereal

wart from the condyloma. The former is an acumi-

nate patch of papillary growth due to local irritation,

and usually pedunculated ] the latter is a flat-topped

patch of papillary growth, due to syphilis, and never
pedunculated.

Verruca nccrog-enica.—This may be regarded

as a chronic form of anatomical tubercle. {^See Art.

XXXII., vol. i.) It is met with on the hands of those

who are engaged in dissecting or post-moi'tem i'ooms,and

occasionally on the hands of butchers and cooks. It

is due to inoculation with decomposing animal matter.

The affected part appears as a red thickened patch of

chronically inflamed ^J<iri, covered with warty masses
of dried epithelium. The skin is often cracked and
fissured, and the affection is exceedingly chronic. Its

duration is to be estimated by years.

Trmtment.—Warts of all kinds can be removed by
the knife or scissors. Single warts may be destroyed
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by various caustics, such as nitrate of silver, acid

nitrate of mei-cury, nitric acid, etc. Soaking with

strong acetic acid and tlien touching with nitrate of

silver is often effective. Salicylic acid, used in various

ways, is often very efficacious. A fine ligature ap-

plied to the base of a small wart will cause it to shrivel

up and fall off.

Lupus vul^ai-is.—A chronic disease of the skin

or mucous membranes, consisting of a cellular new
growth in the corium, forming irregular yellowish

nodules. It terminates in scars resulting from ulcer-

ation or atrophy.

Etiology.—It is more common on the continent of

Europe than in Great Britain, and attacks females

rather than males. It is a disease of early life,

usually ap})earing between the second and tenth years,

but is neither hereditary nor syphilitic. Until quite

recently it was held to be a manifestation of sci'ofula,

and its connection with the tubercular diathesis was
pointed out by Mr. Hutchinson. Now the question,

which still remains undecided is, whether it is a local

tuberculosis of the skin or not. Schiiller, Friedlander,

Krause, and others, have found bacilli in lupous tissue,

and Schiiller has produced tuberculosis in animals by
injection of lupous tissue into the trachea

;
but, on the

other hand, Kaposi, Vidal, Cornil, and Leloir have

obtained only negative results.

Symptoms.—Lupus first appears on the skin as a

small light brown or amber-coloured patch about the

size of a pin's head. This nodule I'etains its colour on

pressure with the finger, though the redness ai'ound

disappears ; it has the semitransparent appearance

and colour of " apple jelly." The patch may remain

stationai'y for months or years, and then may disappear

or may slowly enlarge ; or several primary nodules

may spread and coalesce, forming large irregular

patches, the centres of which are gi-adually converted



Lupus. 527

into scar tissue, while spreading at theii* circumference.

The amount of destruction depends on the depth of

skin aflected. The subcutaneous tissues, miiscles, car-

tilages, in fact, all tissues except bone, may be
attacked. As a rule, there is no pain. The neigh-

bouring glands are not usually affected, though there

may be occasionally much erythema or oedema.

Lrifus exedens, or exulcei-ans, are terms applied

to the disease when there is distinct ulceration

;

usually this occurs on the nose or cheeks
;
lupus non-

exedens when there is no ulceration. When the

nodules shrivel and disappear without ulcei'ation, but
with desquamation, it is lupus exfoliaceus. Lupus
hypertrophicus or tiiherculatus is applied to projecting

collections of lupus nodules, lupus serpiginosiis to

irregular patches formed by the fusion of two or more
smaller ones. Lupus disseminatus describes the ap-

pearance of small, scattered, isolated nodules, while a
last name is lupus verrucosus (McCall Anderson), or

sclereiox ( Vidal), given to a variety with warty growths
on the tubercles.

Next to the nose, the cheeks are most frequently

attacked, then the exti'emities. Ears, mouth, gums,
pharynx and larynx, eye, and female genitals, are next
in order. The scalp is seldom attacked primarily.

Liupus of tlie nose.—At first, in most cases,

one or more small yellowish-red spots appear on the

skin near the tip or at the sides of the nose. They have
to be distinguished from eczema and psoriasisj and from
scrofulous tubercles, also from acne vulgarisj acne

rosacea, and secondary syphilis. The age of the

patient is importanti The nodules are distinguished

from eczema l)y the absence of moisture and persis-

tence, and from psoriasis by the immunity of other

parts of the body and the absence of silvery scales.

.Scrofulous nodules are harder,' paler, and more raised

than tho.se of lupus. They are usually more rapid in
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growth, tend to ulcerate more quickly, and involve

the lymphatics as a rule. The lupus nodules are

usually larger than acne vulgaris spots, not limited to

sebaceous glands, not jnistular, are soft when pricked,

and are of longer standing. They are distinguished

from syphilis by the absence of constitutional symp-
toms and the mixed eruptions. The apple -jelly

nodules and the scarring distinguish this from acne

rosacea.

Lupus of the checks is a more symmetrica]

disease. A single patch that has lasted for years may
not uncommonly be seen on one cheek ; or scattered

nodules on nose or cheek may extend and cover both
cheeks.

However much the disease may extend, the fore-

head and cliin, as a rule, ai-e not attacked. In addi-

tion to scrofulo-derma and the other aflections before

mentioned, lupus has to be diagnosed from tertiary

tubercular syphilide ; the age, rate of growth, shape

and colour of the patches, and presence of old scars,

decide this. When attacking both cheeks and nose,

and not ulcerating, lupus vulgai'is may be con-

founded with lupus erythematosus ; this is distin-

guished by the age at which it appears, by its sym-
metrical distribution and superficial character, by the

absence of apple-jelly nodules and the character of

the scar.

Acne lupus is a variety of lupus occasionally seen

on the face, which often ulcerates, leaving small pits.

Chronic ulcerating lupus of the face presents an
ulcer with ill-defined edges surrounded with lupus

nodules. The discharge is yellowish, but not offensive,

forming thick scabs, and there is a tendency to heal

in the centre. The rate of growth is faster than in

rodent ulcer or epithelium, and ulceration starts from

sevei-al points at the same time.

Lupus of the face may produce most terrible
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deformity by destruction of the skin and scar contraction.

Ectropion and dragging of the mouth and nose are com-

mon results, as also loss of a great portion of the nose.

Lupus may commence on the ear or extend from
the face. It may begin on the membrana tynipani or

spread to the membi'ane from the outer ear, deafness

frequently resulting. The destruction and deformity

may be very great ; the external meatus may be per-

manently closed.

Lupus may attack any part of the trunk or ex-

tremities, varying in appearance according to the part

attacked. As a rule the process is slower than on the

face. A variety called lupus mutilans attacks the

fingers and toes, causing much deformity.

Lupus of the mucous memhrme is difficult to

recognise when the skin is not involved. The nasal

mucous membrane is most commonly attacked, next

the mouth and pharynx, and occasionally the larynx.

Lupus of the genitals is very rare, in fact, almost

unknown.
In the nose the first indication is the formation of

a scab and a sensation of soreness. The surface

beneath the scab is soft, sensitive, and bleeds easily.

Deep ulceration may ensue if its progress is not

arrested.

ITlorbid anatomy of lupus.—The microscope

shows, in the fibrous connective tissue beneath the

skin, scattered collections of young cells situated in

a very vascular network. Tlie gi'owth e.xtends along

the vessels or the sweat glands, or the hair follicles

and sebaceous glands, until the whole dejjth of the

corsum is affected.

The eijidei-mis, at fir.st unaffected, becomes hyper-

trophied. Degeneration and absorption may take
place in the deeper nodules without destruction of

the epidermis ; or ulceration of the whole substance
of the skin, followed by cicatrisation, may result.

I 1—20
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Treatiiioiit of lupus.—A. Local. Wlien there

is much erythema or cedema around the patch, soothing

or astringent apjjlications, such as lead or zinc, should

precede surgical treatment.

The means of destruction are : 1, Mechanical
; 2,

chemical.

1. Free scarification is effectual when the disease

is*on the face and superficial. When the parts are

more deeply affected and in all forms of ulcerating

lupus, and in lupus of the mucous membranes, scraping

by means of a blunt spoon is to be preferred. It must
be done thoroughly and repeated constantly.

The actual cautery at times gives excellent results,

but the resulting scar is not so satisfactory as that

following scraping, as much thick cicatricial tissue is

formed. Combination of cautery, either Paquelin

or the galvano-cautery, with other methods, is occa-

sionally useful.

2. The chemical method is almost obsolete, owing
to the difficulty in regulating the action of caustics.

Nitric acid may destroy too much, Aveaker caustics

may destroy too little, and stimulate the remaining

growth to renewed action. Of the various caxistics,

acid nitrate of mercuiy, or the solid stick of nitrate of

silver, are the best. Arsenical paste was formerly

much used.

B. Constitutional.—Lupus usually occurs in

healthy people, but if there is any deviation from
health it should receive attention. Iodine, phosphorus,

arsenic, cod-liver oil, are advised by some, but the

chance of cure is remote, if not imjDossible, without

active local treatment.

Liiipus erythomatosHS.— Definition. A hy-

perremia of the skin with cell growth mainly affecting

the sebaceous glands and hair follicles.

Etiology.—The cause is still obscure. Femnles

are more liable to its attack than males. It is
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neither hereditary nor contagious. It is not

syphilitic.

Symptoms.—Tlie disease usually begins between
fifteen and thirty, and often lasts for life. It com-
mences with one or more well-defined erythematous

patches on the face, usually primarily on the nose,

spreading and coalescing to form the " butterfly " out-

line. It is always symmetrical, and may aflect any
part of the body ; the cheeks, first one and then the

other, being affected after the nose ; then extending to

the ears, scalp, backs of hands and fingers, feet and
toes, and trunk.

The colour is bright or dull brick-red or violet in

tint. A grey, often yellow, crust forms on the patch,

adhering to the skin by plugs of sebaceous matter
which extend into the follicles, and when removed
leaves a red and pitted surface with bleeding points.

As the patches spread, silvery thin superficial scars

are left in the centre. The spreading edge is raised,

the centre depressed. The scar, when on the face,

causes great deformity by its contraction, but there

is never any ulceration, atrojihy being the termination.

The general health is usually not affected, except in

a rare severe variety, descrilaed by Hebra, in which
death resulted. Some burning or smarting on ex-

posure is experienced, but there is little or no pain.

In an early stage it has to be diagnosed from
simple erythema, which is a transitory affection.

From eczema it is distinguished by the absence of

watery exudation, by its chronic course, and later by
the presence of scars ; from acne rosacea by its

well-defined and raised margin and by the absence of

pustules and tubercles. Tlie syphilitic eruption simula-
ting lupus erythematosus is a late manifestation, more
i-apid in its course, and is relieved by autisyphilitic

drugs.

Murhid anatomy.—At first there is a dilatation of
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the cajnllary plexuses of the sebaceous glands and
hair follicles, followed by gradual development of a

small-celled growth in the surrounding connective

tissue. The crusts are formed of sebaceous matter.

The sweat glands are primarily afiected according to

some.

Treatment. — A. Local. Tlie indications are

:

1. To allay smarting and burning, by soothing and
astringent applications. 2. To promote absorption by
stimulating applications. 3. To destroy the gro\vth

by mechanical or chemical means.

1. Removal of sources of irritation, such as sun,

cold wind, sea-air, is very beneficial in early stages,

also the use of ointments or lotions containing liq.

plumbi, calamine, oleate of zinc, or liq. carbonis deter-

gens. All crusts should be removed, best by a mixture
of equal parts of soft soap and spirits of wine. 2.

Mercurial ointments, sulphur, chromic acid, iodine, car-

bolic acid, etc., are of use in individual cases. 3. The
best method of destruction of the growth is multiple

linear scarification, repeated at intervals of a week, for

a long period. Other methods are electrolysis, cautery,

scraping with sharp spoon, or application of caustics,

such as Vienna paste, or acid nitrate of mercury.

B. Co7istitittional.—Benefit in some cases has been

said to result from the use of either arsenic, iodide

of potassium, cod-liver oil, or phosphorus.

Chilblain.—A chilblain is a localised dermatitis,

produced by cold and damp. It is more often met
with in females than in males, and occurs with especial

fi'equency in cliildren who have a weak circulation, or

are anjemic. The parts attacked are generally the

toes and fingers, but occasionally the nose andlsears.

There is at first an erythematous blush, sharply

limited in outline towards the trunk, which disappears

on pressure. Tliis congestion causes burning, and
often much itching, M-liich conies on in paroxysms,
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After a variable time the skin may gradually recover

its usual colour. If this does not occur, the part

becomes more swollen and painful, and of a dark

purplish hue, and subsequently vesicles or pus-

tules may form. When these burst, raw tender sur-

faces are left, which is the stage of the disease known
as " broken chilblain." From extreme and persistent

cold and from neglect, gangrene may set in, and the

condition pass on to that known as " frost-bite.

Treatment.—In the erythematous stage much
relief is experienced from evaporating lotions. Paint-

ing with iodine is also useful. For a quick recovery,

rest in the horizontal position is essential, as well as

the avoidance of damp and cold. In the "broken"
stage, the part may be treated on the dry plan, which
consists in powdering with oxide of zinc, thymol, and
starch, surrounding the toes individually, and the foot,

with wool, and keeping the limb elevated. Subse-

quently boric acid ointment, or a mild mercurial, will

be suitable applications. As chilblams occur in jieople

with bad circulation, every effort should be made to

improve it, and prevent the occurrence, by exercise,

warm clothing, and nourishing but not stimulating

diet. Hands, feet, and face, should always be washed
with hot water, and not cold.

Boils.—A boil is a small localised inflammation

of the cutaneous tissues, usually passing on to gan-

grene, and terminating by the discharge of the dead
part as a slough, and subsequent granulation.

Boils are commonly situated in the neighbourhood

of one of the glands or follicles of the skin. Most
frequently they have their seat in the connective tissue

surrounding a hair follicle, and the hair may be seen
piercing them ; but they may also attack the sebaceous,

sweat, ceruminous, or the meibomean glands. They
occur usually on the face, the neck, the back, or on
the buttocks.
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Etiology.—Boils axe found at all ages, but are

most common during adolescence. They are predis-

posed to by sudden changes of habit, as in a course of

atlaletic training, by a too animalised diet, by sea-bath-

ing, by want of personal cleanliness, and by cachectic

states. They are common in dialjetics, and persons

suffering from albuminuria. Boils occasionally show
a tendency to occur in epidemics, and in the spring

time. The exciting cause is frequently some local

irritation, such as friction and chafing, or irritating

applications, poultices, etc.

Signs.—A boil begins as a small hard red papule,

which itches, and is the seat of throbbmg pain, and is

also very tender to the touch. The papule soon shows
on its surface a A^esicle, or a pustule, which bui'sts,

leaving exposed a greyish slough, siirrounded by
suppurating tissue. After a time the slough softens,

loosens, and is finally discharged, after which the

surrounding inflamed surfaces throw up granulations,

which rapidly cicatrise and heal the wound. The
slough discharges by a single opening, and the boil

does not spread to the neighbouring tissues when once

the slough has formed. The lymphatic glands in the

neighbourhood become enlarged and painful.

Sometimes there is no slough, but the papule is

very hard and extremely tender, and undergoes reso-

lution without suppuration. This goes by the name
of a " blind " boil.

Boils rarely appear singly, but usually in successive

crops. A certain amount of constitutional disturbance

accompanies an outbreak, but usually this is not very

great.

Pathology.—The discharged slough has occasionally

been found to contain portions of the hair follicle or

the gland in which the boil originated. It has been

thought that the slous;h is due to thrombosis of the

vessels supplying tlie part afl'ected, and iu consequence
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of this a gangrene of the tissues follows. Some ob-

servers, again, liaA'e found various organisms in the

tissues attacked, and have thouglit that these were
the cause of the inflammation.

Treatment.—The progress of a boil may be checked

in the early stages by the use of strong counter-irritants,

such as carbolic acid, nitrate of silver, or saturated

solution of perchloride of mercury to the parts aflected,

or by injecting concentrated carbolic acid into the

papule. Later on water-dressing or poultices should

be applied, or the boil should be smeared Avith glycerine

and belladonna. The application of boric acid lotion

or the painting of the circumference of the boil with

collodion is recommended. The pain may be relieved

by the application of a very hot sponge.

At the same time the constitutional causes requii'e

treatment. The hygienic surroundings should be
remedied, and the diet regulated. If there is a
cachectic state of the system, tonics will be necessary.

Arsenic, phosphorus, and iron are of use to prevent

further crops appearing, and suljshide of calcium (one-

tenth of a grain every two hoiirs) is recommended
by Einger to hasten the separation of the slough.

C:irl>iinclc—Carbuncle is also a form of gan-

grenous inflammation of the cutaneous tissues ; biit it

is larger than a boil, shows a greater tendency to

spread to the suiTounding parts, and is accompanied
by more severe constitutional disturbance.

Etiolofjy.—Carbuncle is nearly always associated

with a deteriorated state of the general health. Many
of the causes of boils mentioned above also tend to

produce carbuncle ; but the latter affection is more
common in old people, and in men, and is specially

prone to occur in diabetes.

Signs.-—Carbuncle is most common on the posterior
surface of the body. It begins somewhat like a boil,

but the area aflected is much larger and is of a deeper
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red in colour. The pain is veiy great and of a

throbbing character. Aft6r a time several openings

form, through which the slough is seen, and round
them there is a haixl brawny swelling of a dark red

colour. Soon the various openings coalesce, revealing

a large grey slough, bathed in pus and surrounded by
inflamed tissue. The slough softens and is finally

dischai-ged, but during tliis time the carbuncle is

spreading at its hard border, and the slough is per-

haps extending beneath the edges of tlie opening, and
may attack the muscles and deeper structures. How-
ever, when tlie slough separates the inflammation

usually ceases to spread, granulation occurs, and the

wound heals. A carbuncle generally occurs singly,

but for some time afterwards 1 loils are prone to appear

in the neighbourliood, caused not uncommonly by the

applications to the carbuncle.

The constitutional symptoms ai'e sometimes very

severe. There is a general febrile state, which in

severe cases tends to a low type, and may end in the

typhoid condition, or death may ensue from simple

exhaustion. Sometimes true septicaemia or pycemia

may supervene, especially when the face is attacked.

Treatment.—The constitutional ti-eatment is most
important. The bowels should be first cleared out.

If the patient is very debilitated, iron and quinine

should be given. Stimulants Avill nearly alwaj'S be

necessaiy in the form of alcoliol, and as ammonia and

bark. The diet, too, should be as nourishing as

possible. To relieve pain opium may be necessary.

As recommended for boils, a carbuncle may be

treated in the early stages by counter-irritants to stop

its course, if possible. Afterwards the part may be

tightly strapped with soap plaister. If the inflam-

mation is still sevei'e, then water dressing is necessary,

and is preferable to a poultice. The old treatment of

incision should be avoided if possible ; but if there is
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great pain and tension of the parts, a crucial incision

will give relief. After separation of the slough,

antiseptic and stimulant lotions are desirable, to

promote healing. The best are boric and carbolic

acid lotions. Iodoform also is of great use, and an
ointment of friar's balsam will hasten cicatrisation.

Onychia.—An inflammation of the matrix of

the nail, which may arise from a variety of causes.

The commonest is direct injury, others being chronic

eczema, psoriasis, rmgworm, syphilis, leprosy, and
struma. The earliest symptom is swelling, which
produces considerable pain from pent-up fluid beneath
the nail. By degrees the nail becomes detached at

the sides, and exposes a raw ulcerating surface. The
nail itself becomes thin and dark in colour. In some
severe cases, probably strumous in origin, the ulcera-

tion assumes a malignant type, and is called onychia

maligna. The discharge is foul and the ulcerations

are deep and ragged. There is little tendency to re-

pair, and the case often terminates in total destruction

of the distal phalanx. The same term has also been
applied to epithelioma involving the nail matrix.

There is a variety of onychia which must be
specially mentioned, called paronychia, or moi'o com-
monly known as " in-groioing toe-nail."

This afl'ection may be hereditary. It usually

attacks the great toe. The nail becomes hyper-

trophied and grows laterally. The result is, that

from pressure of the boot the sharp angle penetrates

the soft fold of the skin, and, by constant irritation,

produces an ulceration the gi-anulations of wliich

often rise to a great extent and overlap the nail.

The i)ain i.s most acute when the side of the toe is

touched.

There is another variety of onychia which is

syphilitic in origin.

Treatment.—In the early stage of onychia, when
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there is much effusion of fluid beneath the nail,

much relief can be given by division of the naU.

When, however, the nail is disorganised and there

is much ulceration beneath, every jjarticle of the nail

should be removed. The ulceration should be dressed

with finely-powdered iodoform and coffee, eqiial parts,

or with nitrate of lead. Constitutional treatment is

essential in the strumous form of the disease.

" In-growing toe-nail " should not be removed, as

is the usual custom, until other and less barbarous

methods have been tried. Scraping the centre of

the nail thin with glass is useful, but the most effec-

tive plan is to pass a delicate layer of tinfoil between
the sharp angle and the ulcerating surface, to be kept

in place by narrow strips of plaister. Boots and
shoes must be made sufficiently wide at the toes to

prevent lateral pressure. The ulceration should be

dressed as in onychia.
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XXXI. SCURVY.
Malcolm Morris.

Scurvy is a peculiar constitutional disorder, accom-

panied by profound blood changes, and due to

abnormalities of diet wliich are as yet little under-

stood.

Etiology.—Scurvy is most frequently met with

among sailors, who' make long voyages with few
opportunities of varying their diet. It has been

attributed by different observers to the exclusive use

of a salt diet, or of decomposing food, or to bad water
;

but the most constant of its etiological factors is the

absence of fresh vegetables from the diet. Other
conditions seem to have at least a predisposing

influence. Thus, cold and damp weather, bad hygienic

surroundings, over-exertion, general deficiency of food,

as in times of famine, and privation of all kinds, all

assist in the production of the disease. A combination

of these causes has rendered scurvy particularly

prevalent and virulent in the various arctic expedi-

tions. Psychical depression is said to be a predisposing

cause, but it will be seen below that this is really one
of the first signs of the disorder. Scurvy occurs

endemically and epidemically in armies engaged in

the field, in besieged cities, in prisons and barracks.

These land epidemics seem to be prevalent more
especially in spring, and are most common in cold

zones, especially in nortliern Europe. They occur in

every countiy, but have shown themselves most
frequently in Russia, Germany, and Norway.

The absence of fresh vegetables from the diet is,

however, not an invariable cause of the disease ; and
it has been suggested recently, on account of its
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epidemic and endemic outbreaks, and the general

inconstancy of its causes, that scurvy is a miasmatic

infectious disease. It has also been proposed that an
infectious scurv}' should be separated from the ordinary

form. An old view, that scurvy is a contagious

affection, has also been recently revived, but on
insufficient grounds. It is evident that in the

endemic and epidemic outbreaks, and in the cases of

supposed conmiunication by contagion, the same
hygienic and dietetic conditions which may cause one

may also affect all the other indi\'iduals in the same
district.

'

Sporadic cases of scurvy are met with occasioi^aliy

in the land population of Great Britain, and are

usually traceable to general privation, or to a volun-

tary abstinence from vegetable diet.

In infants a deficiency of milk in the diet will

produce scorbutic sjnnptoms.

The symploiiis of scurvy commence gradually.

Before the characteristic signs apjjear the patient is

depressed in spirits, and comjjlains of weakness,

general malaise, and of pains in the joints and limbs

.simulating rheumatic pain. When the disease is fully

developed the complexion is sallow and earthy, the

face puffy, especially beneath the ej'es, and the con-

junctiva; are pearly white. The skin is dry and harsh,

and frequently desquamates, especially over the legs.

A little oedema may be observed at the ankles.

Numerous petechise of various size are observed in

the skin. These are most numerous over the legs,

but may be found in any part of the body, and com-

monly surround the hair follicles. Other eruptions

are also occasionally seen, such as erythematous

maculte, papules wlaich are sometimes associated

with cutaneous haemorrhages, pustules and vesicles,

some of which contain merely a serous fluid, but

others have bloody contents (scorbutic pemphigus).
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The vesicles may bursty leaving an ulcer over wbich a

scab may form, the ulceration extending beneath it.

A very serious form of ulceration is found in severe

cases of scurvy, and occurs as the result of injury, or

after suppuration of the deep-seated effusions to be

presently described, or in the cicati'ix of an old ulcer

which has been healed. It may also occur without

any apparent local cause.

The scorbutic ulcer is usually situated on the

legs, and varies in size, sometimes being of very con-

siderable superficial extent. Its surface is livid,

covered by dark red granulations, and discharges a

thin dirty grey or sanious, foul- smelling secretion.

The border is thick, hard, and shining, and surrounded

by a blueish red rim of from half to one inch in

extent. The ulcer spreads very rapidly to the neigh-

bouring soft strictures, and may extend so deeply as

even to expose the bones. Its fungous granulations

are prone to bleed very easily, and serious haemorrhage

may sometimes ensue from erosion of a large vascular

trunk. The ulceration is also very slow to heal ; old

ulcers may assume the above type when the patient

becomes affected by scurvy.

A marked feature of the disease is the formation

of hard swellings in various parts of the body, but
more pai'ticularly in the popliteal space, in the calf

and tibial muscles, in the bend of the elbow, and
occasionally behind the angle of the jaw. The skin

over them may be normal, or mayshowthe usual coloui's

of a fading ecchymosis. The swellings themselves are

hard, but on firm pressure may be made to pit .slightly.

. They are painful to the touch, and when on thefiexure

of a joint render all movements of the joint painful

also, and may cause a false anchylosis of the articu-

lation. The knee joint is sometimes fixed in a
po.sition of flexion l)y a large swelling in the popliteal

space. The swellings may also form on the front of
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tlie tibia between the periosteum and the bone,

simulating a syphilitic node. They are due to

lia?morrliage and fibrinous effusion in the muscles and
other deep structures. Sometimes they suppui-ate,

and on the site of the abscess the scorbutic ulcer may
form.

It has been mentioned that pain in the joints may
occur as an early symi)tom. Later on in the disease

the joints may be swollen from serous or sometimes
Lfemorrhagic effusion into the cavity of the articu-

lation. In severe cases effusion of blood has been
observed at the costo-chondroid articulations, separ-

ating the ribs from their cartilages ; in some cases,

too, the callus round a united fracture has become
absorbed, and tlie fragments reloosened.

A most characteristic condition is the affection of
the gums, which is found in a large majority of the

cases. The gum, where it is in immediate contact

with the teeth, becomes swollen, painful, of a dusky
red or blueish-red colour. The swelling may increase

so much as to completely hide the teeth. The gum
bleeds on the least irritation, while in severe cases the

iilceration occurs, and grey sloughs are formed. The
teeth may drop owt, and portions of the jaw may even
necrose. The breath at the same time is very foetid,

from the presence of the ulcerations in the mouth.
The gum change was formerly looked upon as a con-

stant sign, but it is now known to be occasionally absent.

In one epidemic of 116 cases, the gum change was absent

in twenty-six cases : but this is too high a proportion

for ordinary cases. It is never found M'here the teeth

are absent.

The lips are pale ; so also is the mucous membrane
of the mouth, and the latter may present a cyanotic

appearance with scattered petechia?. A swelling of the

posterior wall of the pharynx has been desci'ibed in

some cases (angina scorbutica).
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The appetite is good tliroiigliout the disease. The
tongue is pale, clean, and flabby. The bowels are

usually at first constipated, but in the later stages

diarrhoea may occui', the stools sometimes containing

blood. The spleen is, in severe cases, increased some-

what in size.

The urine is scanty, and rich in pigment. It con-

tains a less amount of potash salts than normal urine,

and urea and phosphates are also diminished ; albumen
may be present.

The pulse is sometimes, in severe cases, very slow,

sometimes quickened. Syncope is prone to occur,

when the patient suddenly assumes the upright

position. The breathing is rapid, but examination of

the chest reveals no abnormal condition. The tem-

perature is usually normal.

The patient is peculiarly apathetic and drowsy.

The intellect is, howevei', usually clear, but occasionally

delirium may be present.

We find occasionally hasmorrhage in the conjunc-

tiva and in the anterior chambers of the eye. In a

few cases hsemorrhagic choroiditis, and panophthal-

mitis have been seen. Themeralopia is sometimes

associated with scurvy.

Coinplicatioiis.—The main complications are of

a hfemorrhagic nature. Thus we may have epistaxis,

hajmatemesis, hsemopty.si.s, meljena, hematuria, and
hfemoglobinuria. Inflammation and liajmorrhagic

effusions in the pleura and pericardia ai'e also found

in some cases. Pneumonia is frequently observed in

.severe cases. Symptoms of ha!niorrhage into the spinal

cord have been noted. Scurvy in many cases is com-

plicated by the presence of dysentery, malaria, or

syphilis, and is then much increased in severity.

P:Uliolog:icnl analouiy.—The blood shows a
deficient alkalinity, an increase of fibrine, and a dimi-

nution of the potash salts. The red corpuscles are fewer
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than normal. A hyaline degeneration of the capil-

laries has been found. Hremorrhagic or fibrinous

effusions are found separating the muscular fibres or

in the planes of connective tissue. Ecchymoses are

seen on the surface of the lungs, in the alimentary

canal, and on other mucous surfaces. In the intes-

tines ulcerations are found, and frequently the lesions

of dysentery.

Dr. Garrod advanced the view that scurvy was
due to the diminution of the potash salts in the ingesta

arid in the blood ; but scurvy has been produced by a

diet rich in potash salts ; and beef-tea, which con-

tains large quantities of potash salts, is not of much
avail in treating the disease. It has also been thought

due to a diminution of the organic salts in the food,

but potatoes, which are peculiarly antiscorbutic, con-

tain but a small amount of organic salts. According

to Dr. Ralfe, the disease is ca'.ised by a diminished

alkalinity of the blood, from either an increase of

neutral salts at the expense of the alkaline, or

from absolute decrease of the alkaline ones. Similar

symptoms are produced by artificially acidifying the

blood of animals.

Dici^iiosis.—Scui'vy may be confounded with

purpura, but the presence of the earthy complexion,

the hard, brawny swellings in the limbs, the changes

in the gums, and the history of the preceding con-

ditions, will at once distinguish it.

The 25ain in the joints may occasionally be mis-

taken for rheumatism, still more so if it be remembered
that rheumatism is sometimes accompanied by ecchy-

moses beneath the skin (peliosis rheumatica), and that

scurvy may occasionally show a rise of temperature.

The condition of the gums, however, and the brawny
swellings in the muscles, together with the history,

will be sufficient to determine the diagnosis.

The scorbutic ulcer may be distiaiguished by its
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peculiar characters described above, and by the

presence of tlie other signs of the disorder.

A peculiar disease has been descril)ed in this

countiy by Dr. Barlow under the name of infaiUile
scurvy. It occurs in young children, and seems to

have some relation both to rickets and scurvy ; in-

deed, in Germany it has become known as "acute
rickets." Swellings are found in connection with the

bones, most commonly the femora, and usually marked
at the ends of the shafts. The epiph3^ses are some-

times separated. The bones ai'e extremely tender,

and hence the limbs ai-e held motionless. Some
oedema of the limbs may be seen. The gums are in

many cases spongy, antemia develops, and various

hemorrhages occur. There is usually a slight febrile

temperature. The pain and swelling' have been found,

on post-mortem examination, to be due to extravasa-

tion of blood between the periosteum and the bone.

The disease is due to a deficiency of milk in the

diet of infants, and of vegetables in that of older

children.

Treatment.—Rest in bed must be strictly

cnjoinerl, to avoid a fatal syncope. Dietetics form
the most important part of the treatment. Fresh
vegetables, such as potatoes, cabbage, cauliflower,

should be given. The graminacese and the legumi-

nosfe, such as peas, are of no avail as antiscorbutic

remedies. Milk also is useful, especially in the in-

fantile form. The diet must, in addition to the above
alterations, be rendered as nourishing as possible by
the administration of beef jellies, chicken broth, etc.,

and meat should be given as soon as the condition of

the gums will permit of mastication. Malt liquors

are of service, and spirits should be prescribed when
signs of failure of the heart are observed. Internally,

the citrate of potash should be given, and lemon or
lime-juice tonics, especially quinine and iron, are

J J—20



546 Manual of Surgery.

necessary, not only during the convalescence, but

early in the disease. Local treatment is seldom

necessary, for the various lesions usually heal rapidly

when the diet is regulated. The ulceration of the

mouth may be relieved by chlorinated washes or

dilute Cond3''s fluid, and other complications treated

as they arise.

As prophylactic treatment, ships' crews should be

served out regularly with preserved vegetables, especi-

ally potatoes, and with lime-juice, as recommended by
the Board of Trade.
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XXXII. ANIMAL POISONS.

"William Anderscn.

Dissectingf-rooni wounds.—Wounds inflicted

in the course of dissection usually heal readily, and
without complication, but in certain cases may
be associated with local inflamraation, and with
implication of the absorbents. [See Art. xxviil., vol. i.)

The condition known a.s " anatomical tubercle,"

which appears to be a result of chronic irritation of

the unbroken skin by frequent contact with de-

composing animal matter, consists of a warty thicken-

ing of the cuticle, and papillaiy layer of the derm,
sometimes followed by a pustule or painful fissure,

and occasionally associated with lymphangitis. The
destruction of the part with nitrate of silver or

other strong caustic is generally sufficient for a
cure. (»S'ee Verruca negrogenica, Art. xxx., vol. i.)

"Post-mortem" wounds are liable to assume
a gravity never incident upon dissecting-room injuries.

In the majority of instances the cuts and abrasions

contracted during an autopsy give rise to no bad
symptoms. In other cases the sore may become
more or less acutely inflamed and complicated with
lymphangitis ; various manifestations of digestive

disorder, such as foul breath, nausea, and diarrhoea,

and more or less febrile reaction. Finally, in a third

and much smaller gi-oup may appear intense symp-
toms of i)lood poisoning, sometimes independent

of any .serious local signs, sometimes attended by
diffuse phlegmon extending to the axilla and chest

wall and even to the pleura; or gangrenous inflam-

mation of the parts with sloughing of tendons and
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destruction of joints. The constitutional disturbance

is of varying type, but nearly always adynamic.
True pyaemia may also arise under the same circum-

stances.

It is jjrobable that three or four distinct affections

dependent upon the entrance of specific micro-

organisms into the blood have been included under
the common heading of "post-mortem wounds."

Treatment.—Every wound inflicted during a

dissection or autopsy should at once be sucked until

the blood flows freely, washed in a stream of running
water, and then thoroughly cauterised with caustic

potash or nitrate of silver. Should the injury escape

notice until pain and inflammation set in, the wound
must be incised if not sufficiently open, and the

caustic applied as befoi'e. Lymphangitis, abscess, etc.,

may be treated according to the principles laid down
in other portions of this work.

The constitiitional treatment will be in gi'eat

measure symptomatic, but as a rule it is advisable at

the onset to act upon the bowels by a jrargative,

especially if there be signs of intestinal irritation, and
to empty the stomach by an emetic where nausea or

vomiting is present. Subsequently nourishing diet,

tonics, and pure air must be relied upon as the most
trustworthy means of restoring the strength.

Poisoned wounds, of a character very similar

to those met with in dissecting room injuries, may
arise from inoculation with A'arious forms of decom-

posing organic matter, as the lye of mottled soap,

rancid machinery oil, etc. Lymphangitis and glandu-

lar abscesses are not uncommon results, and miist be

treated as prescribed in Art. xxviii.

8ting;s of l>ccs and other invortcln-afe

auDinals in this country seldom call for more than

domestic treatment; but dangerous symjjtoms may
arise when the points of attack are very numerous,
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or even from a single sting inflicted in the neigh-

bourhood of the glottis.

In most cases of bee sting, the extraction of the

piercing apparatus (the modified ovipositor of the

sterile female) and the local nse of a little vaseline or

liquor ammonite will prove sufficient ; but where
there is serious prostration consequent upon a multi-

tude of stings, diffusible and alcoholic stimulants

should be administered in large doses, combined, if

there be much pain, with chloral or opium. The
application of cocaii^e may be recommended as a local

anesthetic.

The caudal weapon of the scorpion, and the

mandibles of the larger centipedes and spiders of

tropica] and semitropical countries, may inflict serious

and even fatal poisoned wounds, and it may be

necessary to excise or cauterise the lesions, and to

combat prostration by the free administi-ation of

stimulants.

Bites of venomous sen>eiits.—The only poi-

sonous snake in England is the common viper, the

bite of which is seldom fatal to man.
A wound inflicted by the fangs of the viper is

followed immediately by severe pain and rapid swell-

ing of the injured part, accompanied in some cases by
vesiculation and wide-spread discoloration of the in-

teguments ; and the local signs are attended by faint-

ness, with nausea or vomiting, thirst, and sometimes
diarrhoea and suppression of urine. The patient

usually rallies, but the utility of the injured member
may be impaired for many weeks by the infiltration

of the cellular planes with extravasated blood and
inflammatory products.

The bites of the thanatophidia of warmer coun-
tries are far more deadly in their results. Tlie local

manifestations are similar in kind to those already
described, but far more intense, and the constit\itional
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symptoms are those of profound shock, mental and
physical, commonly associated with vomiting, bilious

stools, and in some instances with acute jaundice.

The poison of the Daboia Eusselli, of India, is peculiar

in inducing phenomena which closely resemble those

caused by a lethal dose of opium and at least spare

the patient the terrible suffering to which the bite of

the cobra, rattle-snake, and other venomous serpents

give rise.

Tlie chief post-mortem appearances are the destruc-

tion of the coagulability of the blood (except in cases

of cobra bite, where the change appears to be antici-

pated by the swift termination of life), and sanguineous

leakage into the cellular interspaces and sei'ous cavi-

ties of the body.

The virus of the serpent may be swallowed with

impunity, or applied to any unbroken surface without

risk of absorption.

Treatment.—It is probable that no local treatment,

however sjjeedy, will altogether forestall absorption
;

but as it may be possible to intercept the ingress of

some portion of the virus into the circulation, it is

advisable to place a tight ligature above the seat of

injury (if in a limb), to suck the punctures, and if the

means be accessible, to apply a solution of caustic

potash (liq. potassEe, 3 parts in 10 parts of water),

to the wound. Dr. Lacerda has found good results

ivova the injection of a one per cent, solution of per-

manganate of potash into the wound and adjacent

tissues. Excision ot the injured part may be practised

where other measures are not available.

Constitutionally the symptoms may be attacked

by a free use of stimulants and by galvanism. The
injection of ammonia into the veins is now disap

proved by most authorities. Arsenic in large doses

(2 drachms of liq. arsenicalis every half hour for four

successive hours) has been recommended ; but there is
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a possibility that the mineral might, iii some cases, be

moi-e dangerous than the animal poison. The internal

administration of liquor potass£e may also be essayed.

Hydrophobia.

Hydrophobia (syn. rabies, lyssa), is a disease

originating in the canidte and transferable to man
by the inoculation of a specific poison, of which
tlie usual vehicle is the saliva of a i-abid animal.

The virus is nearly always transmitted by means of

the bite of an infected dog ; but wounds inflicted by
the teeth, and even the claws, of a rabid cat have been
known to produce the disease ; and in one recent case

hydrophobia was contracted from the liuman subject

by a physician during the autopsy of a patient who
had died of the complaint.

There is every reason to believe that the contact of

the poison with an unbroken mucous or cutaneous

surface is innocuous, and that the potentiality of the

virus disappears with the onset of oixlinary decompo-
sition.

The bite of a rabid dog fails to convey the disease

in about one half of the cases, and would probably be
inefficient in a far larger proportion were timely and
suitable prophylactic meiisures always employed. The
risk of infection is principally governed by the position

of the injury, bites upon exposed parts of the body
being more frequently succeeded by hydro^ihobia (face,

90 per cent.
;
hand.s, 53 per cent.) than wliere the

teeth penetrate clothing before reacliing the flesh (24
per cent.). Tlie predominant gravity of face wounds
is due partly to tlie greater rapidity of aljsorption in

that region, partly to the inaccessibility of the part for

the auto-prophylactic measure of suction.

Incubation.—The extremes that liave been as-

signed to the period of inctibation are two days and
twenty years ; but the limits may be greatly contracted
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in practice. Amongst the more carefully recorded

cases of recent years, it has been found that the range
lies between eleven days and twenty-six months, that

in 75 per cent, the term falls within two months, and
that in only 6 per cent, does it exceed a year. The
length of incubation appears to be less in young sub-

jects than in adults.

The phenomena observed during the incubative

period are all inconstant, and none are j^athognomonic.

The most important may be grouped as follows : (1)

Various moj'bid changes, inflammatory or neurotic,

in the wound or cicatrix
; (2) irritation of the

lymphatic glands in connection with the wound

;

(3) the appearance of small papules or tubercles be-

neath the tongue, between the third and ninth days

after the bite
; (4) neuralgic disturbance in the neigh-

bourhood of the wound
; (5) remote nervous manifes-

tations, as sneezing, irritability of the generative

organs, etc.

Symptoms of the declared disease.—The
course of the disease is generally divided, for de-

scrij3tive purjjoses, into three stages, which, however,

merge insensibly one into the other, and vary greatly

in their relative importance.

1. The first, or melancholic stage, occasionally

escapes observation altogether, and when present may
vary in duration from a few hours to a week. It is

marked by intense anxiety and depression, sometimes

associated with irritability of temper and change of

disposition, and there may also be concurrent de-

pravation of the digestive functions.

2. The period of excitement is characterised by

clonic convulsive paroxysms, by mental aberrations,

and by impairment of the organic functions.

{a) The convulsive paroxysms, the first of which

usually ushers in tlie stage, involve chiefly the muscles

of respiration and deglutition, but are liable to become
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general. They are excited most readily by attempts

to drink, and so give rise to that terror of fluids from
which the malady takes its name. As the stage

jjrogresses the reflex excitability becomes so far

exaggerated that any impression upon the peripheral

nervous system (a touch, a noise, a flash of light) may
be suflicient to determine an attack. The suflering of

the patient is great, but its intensity is usually

blunted by the narcotics administered in the course

of treatment.

(6) The mental disorder, which is very character-

istic of the disease, commonly assumes a type re-

sembling that of delirium tremens, associated with
spectral illusions, or may simulate certain forms of

hysteria, and in either case is liable to culmmate at

intervals in crises of maniacal excitement. The con-

sciousness and power of self-control, however, are

seldom wholly lost, and intermissions of comparative

lucidity are by no means rare.

(c) Impairment of the organic and particularly of

the digestive functions is always noticeable in some
degree. Thirst, vomiting, and constipation are fre-

quently present, and dysuria, albuminuria, and gly-

cosuria have been observed in difierent cases. The
temperature may be either normal or more or less

elevated, sometimes reaching even 105° or 107°.

Deatli may occur in this stage from spasm of the

respiratory muscles or of the heart or arteries. Should
no fatal complications arise, the disease passes into the

final period at the end of twenty-four or forty-eight

hours.

3. The stuxjc of paralysis and exhaustion super-

venes upon the last by almost imperceptible grada-

tions. The violence of the paroxysms diminislies,

and the muscular system becomes more and more
prostrate until the patient lies motionless and helpless

awaiting the arrival of the end. Despite the extreme
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exhaustion, the intellectual consciousness often be-

comes fully restoi'ed during the last hours of life.

Diag-nosis.—There is no doubt that many
nervous complaints of a wliolly difi'ereut nature have
been mistaken for hydrophobia.

Amongst several morbid conditions that even a

careful observer might for a time regard as answering
to the description of a malady, of which no one can be

expected to own a large clinical experience, the two
following may be selected as those most demanding
notice : tetanus following the bite of a dog or cat :

and " false hydrophobia," occurring in hysterical and
highly imaginative subjects.

In tetanus (17. iJ.) as compared with lyssa : 1. The
incubation is short, the symptoms in nearly all cases

appearing within two weeks, a term almost invariably

free from manifestations of impending hydrophobia.

2. The spasm remits, but is never intermittent, and
tends to implicate the muscles of mastication rather

than those of respiration and deglutition. 3. The
excitability, restlessness, anxiety, delirium, and rabid

impulses of hydrophobia are wanting. 4. The aver-

sion to fluids as well as the evidences of digestive

disorder are rarely present.

The " false hydrophobia " of a diseased imagination,

like the feigned hydrophobia of the malinger, is nearly

always fashioned in accordance with popular theoiy,

and the resulting travesty of canine rabies would be

ludicrous were it not that the misdirected expenditure

of force in the former case entails great mental

suffering, and may terminate in grave, even fatal

exhaustion. The history of the illness, the sex of the

patient (nearly ahvays female), and a knowledge of

tlie constitutional tendency, will aid in establishing a

correct diagnosis.

Palliolog^ical miatoiiiy.—Of the multitude of

lesions hitherto revealed by jjcjt-mortem examination
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in cases of hydrophobia, the greater number are

exceptional, and probably none are essential. The
most characteristic and constant changes detected in

the nerve centres by Gower, Cheadle, Coats, etc., are

thromboses in the medium-sized vessels of the grey

matter, aggregations of cells (leucocytes'?) within the

perivascular sheaths, and small disseminated areas

of cell infiltrations in the substance of the nerve

lesion.

These morbid features are most strongly marked
in the region of the hypoglossal, pneumogastric, and
glossopharyngeal nuclei. Coats has discovered also

similar cell accumulations in the perivascular sheaths

of the cerebral cortex, and Cheadle has observed in

the same region scattered extravasations of blood

associated with rod-like bodies having the appearance

of V^acteria. Various other changes of parts have been
observed in individual cases, and hyperasmic or in-

flammatory lesions of the bronchial and digestive

mucous membranes, and of the parenchyma of the

kidneys, have also been seen with some frequency, but
have not been shown to possess any special patho-

logical significance.

The search for a specific micrococcus in the blood

and tissues in the human subject has not yet been i-e-

warded by imiformity of success ; but Gibier has
recently announced the appearance of a micro-

organism as a constant result of the inoculation of

pigeons and fowls with the virus of rabies.

Whatever be the nature of the virus, it would
appear tliat it undergoes a slow process of maturation
at the point of inoculation, the resulting products
entering the circulation particle by particle, until
the accumulation is sufficient to vanquish the resistance

of the tissues to the morbid influence, which then ex-
pends its chief energy upon the medulla oblongata
and cerebral cortex.
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Prophylaxis.—The various measures of preven-

tion may be grouped under three headings : 1. Those
which tend to diminish the frequency of injury

inflicted by rabid dogs ; a frequency wliich has mani-

fested an alarming increase in this country during the

past year. 2. Those which afford a prospect of

rendering dogs incapable of developing rabies in its

virulent form. 3. Those which oppose the develop-

ment of hydrophobia after inoculation has presumably
occurred.

1. In addition to the sequestration of stray dogs, the

only trustworthy means of limiting the dangers of the

spread of rabies is to popularise the knowledge of the

true symptoms and of the measui-es to be taken when
there is reason to suspect the existence of the disease.

If the public can be induced even to learn a few
simple facts of which it still appears to be profoundly

ignorant : namely, that canine rabies is not limited to

the dog days ; that every dog which foams at the mouth
is not necessarily mad, even though he may refuse to

drink water under compulsion ; that a dog may drink

greedily and yet be hydrophobic ; and that the destruc-

tion of a suspected animal is foolish as well as cruel

;

then much will have been gained for dog and man.

2. We are indebted to Pasteur for aremarkable series

of experiments demonstrating the possibility of guard-

ing the dog against rabies by means corresponding to

that by which man is protected against small-pox. He
has shown that the virus of rabies taken from a dog
and passed through the tissues of a monkey undergoes

great modification, and when sufficiently attenuated

may be inoculated into dogs, rabbits, and guinea-pigs,

without causing symptoms of the disease, yet with the

effect of rendering the animals so treated insusceptible

of the action of the original virus. His researches,

which should be read in detail, appear conclusive, and
it now only remains to demonstrate the length of the
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period during which the acqiiii'cd immunity can be

guaranteed.

3. The prevention of the disease when inoculation

has possibly or presumably taken place, as after the

bite of a dog suspected or known to be rabid, may be

attempted in various waA^s.

(a) By means employed for the removal or destruc-

tion of the virus instilled into the tissues. Suction of the

wound may be practised where the operator is confi-

dent of the absence of any breach of surface about his

own lips or mouth.

Excision of the ivounded tissues is theoretically

unobjectionable if performed' by a skilled hand; but
in practice there is great probability that the opera-

tion would be inefficiently carried out.

Actual cautery is a simple expedient, and the

appliances are generally accessible
;
but, as in the case

of excision, they are likely to be imperfectly used.

Caustics are the most easily manageable, and
probably the most satisfactory of the prophylactics.

As a rule the choice may be considered to lie between
two agents, nitrate of silver and caustic potash ; but
any powerful escharotic may be employed in their

place. It is probable that caustic potash would
afford greater certainty of protection because of its

superior penetrating powers.

The proximity of any large vessels or nerves to the

seat of operation will, of course, lead the surgeon to

exercise great caution in the employment of either the

knife or escharotic agents.

(&) By inoculation vnth an attenuated virus.—
Pasteur has recently essayed this expedient upon
the humnn subject in many cases. Unfortunately the

results of iiis experiments have been invested witli

exaggerated importance, since they have as yet proved
little, except tlie well-known fact that a person
bitten by a rabid dog may escape the development of
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hydrophobia ; but we still look forward for wider

and moi-e decisive testimony from the same dis-

tinguished observer.

In conclusion, it may still be impressed upon the

surgeon that in no case of dog-bite should the use of

caustic be neglected, even though preventive inocula-

tion be carried out ; for the prophylactic value of

escharotics is beyond question, and it must be re-

membered that their use may avert other contingencies

besides that of hydrophobia. Should the wound be

healed before the patient presents himself to the sur-

geon, the whole cicatrix should be excised if the

history point to a danger of the disease.

Curative treatment.—It is to be feared that

our sole advance towards a remedy for hydrophobia

is a conviction of the inefficacy of everything that

has hitherto been tried
;
yet even this negative progress

is not to be despised, since it drives us yearly farther

afield in search of new plans of treatment. The enu-

meration of all the means that have been weighed
and found wanting within the present centuiy would
interest only the curious; but we may allude to a few
which are sho^vn to be of service for alleviation if

not for cui-e.

Opium and morphia, chloroform and chloi'al

hydrate have all been useful in assuaging the violence

of the paroxysms, and of rendering the patient to some
extent insensible to his suffering, but little more than

this can be expected from them. The use of chloral

enemata has been followed by recovery in a case of

somewhat doubtful nature, in which the symptoms
resembled those of hydrophobia ; and both aconite and
Indian hemp have enjoyed a similar reputation.

Two other drugs, curai'e and pilocarpine, for the

present stand upon a better footing. Between 1876

and 1879 three cures were attributed to the adminis-

tration of curare, but since Dr. Oflenberg's successful
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case in the latter year, notliing has been recorded but

failure. For further experiment the drug may be
administered in doses commencing at a quarter of a
grain and gradually increased in amount and fre-

quency, according to the effects produced. Pilocar-

j)ine, originally suggested by Dr. Neale, has lately

been administered, with favourable sequence, by Dr.

Denis Dumont, in doses of one centigramme by
hypodermic injection, but in a more recent case the

same treatment proved unsuccessful. Lastly, on
theoretical grounds, the inhalation of nitrite of amyl
is worthy of trial, as an alleviative.

As an accessoiy measure, the destruction of the

original wound or the excision of its cicatrix deserves

consideration. Laryngotomy may be of service to

remove the danger of spasm of the glottis ; and I

venture to siiggest the application of cocaine to the

fauces and pharynx with a view to diminish the

reflex excitability of the parts. The value of inocu-

lation with an atteniiated virus after the development
of the early symptoms is still problematical ; but this

measure, and the application to hydrophobia of a recent

proposal to exterminate the bacillus of tubercle in

the system by the inoculation of a more powerful
but less malignant micro-organism, may be referred to

as possibilities in the future treatment of the disease,

Olandcrs*—Glanders is a disease originating in

the equine race, but transferable to other animals by
inoculation. In the horse its most striking features

commonly tend in onfe of two directions : towards
the prod\iction of nasal ulcersj or towai-ds a widely-
diffused and peculiar inflammation of the lymphatic
vessels and glands ; and veterinary surgeons have
drawn a clinical distinction between the two forms of
the complaint) naming the first " glanders," the second
"farcy." There is, howevet'j no pathological ground
for such a subdivision.
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Etiology. — The disease in man is almost in-

variably traceable to dii-ect contagion, and hence is

almost confined to jJersons who are brought into fre-

quent association with horses. The specific element
of infection is probably a bacillus, first discovered by
Ohristat and Kiener in lcS68, and again about
three years ago by MM. Bouchard, Capitan, and
Chairin.

Symptoms.—The disease, which ajjpears after an
incubation avei-aging three to five days, but occasion-

ally prolonged to two weeks^ may manifest itself in an
acute or chronic form.

Acute g-laiidcrs begins with severe but not

characteristic febrile symptoms, and Avith local pheno-

mena at the seat of inoculation, which difi'er in no im-

portant respects from those of poisoned wounds in

general. At the end of a few days the S2:>ecific varioloid

eruption appears, commencing with a crop of small red

puncta, which become papular and then pustular, and
involve not only the whole integument, but the re-

spiratoiy and digestive mucous membrane, and in all

cases tend to the formation of imhealthy ulcers. The
nasal lesion, which is present in about fifty per cent, of

the cases in the human subject, is a result of the in-

vasion of the nares by the eruption, and shows itself

by foul purulent dischai'ge from the nostrils, with more
or less inflammation of the skin of the face, and enlarge-

ment of the submaxillary lymphatic gland.s. Midtifle

abscesses in the subcutaneous connective tissue and
muscles are common features, and, like the pustules,

usually develop into vii'ulent ulcei's when opened.

Articular abscesses tend to occur at a later period, and
are probably pyemic in origin.

The implication of the lungs may be manifested by
signs of low pneumonia, and that of the intestinal canal

by vomiting and diarrhoea.

Cliroiiic glanders difiers from the last in the
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slowness of the evolution of its local and consti-

tutional phenomena, and may drag on a tedious course

through months and years, or may suddenly pass into

the acute form.

Q'he jn-ognosis is exti'emely unfavourable. Acute
glanders is usually fatal within two weeks, and a com-
plete recoverj' from chronic glanders is A'ery excep-

tional.

The treatment of both affections is almost entirely

symptomatic. Abscesses should be opened as they

appear, and the resulting sores dressed with strong

antiseptics ; the nose and throat should be syringed

with lotions of permanganate of potash or creasote

;

and pulmonai'v and intestinal complications must be
attended to as they arise. The strength should be
maintained throughout by all the resources at our
disposal.

Eqtiinia mitis is a disease allied to glanders in

its ti'ansfei-ence from the horse to man, but wholly dis-

tinct in other respects. It is a local pustular eruption

of the hands contracted by contagion from the equine
disease of the heels known as "grease." It subsides

I'eadily under local treatment.

ITIaligrnant pustule (syn. anthrax, ctiar-
bon, splenic fever, etc.) is a contagious and in-

fectious disease transferred to man from the lower
animals by means of a specific micro-organism, the
bacillus anthracis.

Charbon, as an affection of the lower animals, is

most widely diffused amongst the herbivora, and its

ravages are confined to a few localities in Siberia,

Hungary, the regions of the lower Danube, Holland,
France, and elsewhere. The virus may be conveyed
by direct contagion in loco, or by insects (flies, mos-
quitos, etc.) which have settled upon diseased animals

;

or it may travel to remote parts with hides and wool
exporter! for industrial purposes. It may enter the

K K— 20
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system by inoculation through a wound or abrasion, or

perhaps by absorption through the puhnonic mem-
brane. It is destroyed by putref;iction, by the action

of the gastric juice, and by a temperature below-

boiling point. In this country tlie disease has been
almost limited to sorters of foreign wools.

The local signs of infection commence at the point

of inoculation with a red punctum, which becomes
papular, then vesicular; while the surrounding tissues

become the seat of a gangrenous inflammation, and
the lymphatic system is

implicaiecl by absorp-

tion. A characteristic

ring - like ertiption of

secondary vesicles some-

times develops around

B^^fiiEJErtir the initial lesion about

Jfl^^ >5 the third day.

The afiection may re-
Fig. 29.—Bacillus Anthraeis in dif- i„„„i' „j £„n • „

ferent sta-es of development. localised, followmg
(After Koch.) . the course of an ordinary

gangrenous inflamma-

tion ; or specific constitutional .symptoms of a typhous
character, with more or less cyanosis, may appear, in

association with the multiplication of the parasite in

the blood and tissues. Shovild the seat of inoculation

be in the alimentary canal or lungs, the cutaneous

manifestations are absent, and the constitutional

symptoms are attended with indications of the visceral

lesion.

The diagnosis in doubtful cases may be established

by examination of the contents of the vesicle for the

micro-organism. The bacillus anthraeis is a rod-shaped

body of o-^Vtt^^^ t^to*^^ '^^ inch in length, multi-

plying by spores, or, under cultivation, by fission. The
spores resist heat and most reagents', but may be de-

stroyed by a one per cent, solution of i^crchloride of
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mercuiy, a five pei" cent, solution of permanganate of

potash, or by solutions of chlorine, bromine, or iodine.

It is found in all parts of the body, but especially in

the capillaries, where the accumulation may be suffi-

cient to induce a local an-est of circulation.

Treatment.—Excision of the pustule and indu-

rated ti.ssues in its

neighbourhood, fol-

lowed by the frequent

application of disin-

fectant washes of

permanganate of po-

tasli (2 to .5 per cent.)

or chlorine lotion.

The strength of the

patient must be main-

tained with stimu-

lants and nutrients.

Ecliinococfus.
-—The echinococcus is

the scolex of a tape-

worm infesting the

dog and wolf, and com-
])letes its development
in the bodies of man
and certain other ani-

mals. The parasite is

common inlccland but
i-are in this country.

The ova of the tapeworm, upon expulsion from the
intestine of the dog, may fall upon vegetation used as
food by man, and may .so gain admission into the
alimentary canal of the human subject. As soon as it

enters the stomach its cajisule is dissolved by the gastric
juice and the liberated emliryos jnercc the blood-vessels
and connective tissue interspaces by means of an appa-
ratus of hooks with which they are provided, and so

Fig. 30.

1, S<'ction of wall of echinococcus cyst, a,
laminated wall; b. Kcrniinal nipjnhrane

;

<•, ilaiii,'bi,cr cyst with scoliccs. 2, IsolMtcd
scolex with pellicle ; cephalic end in-
va^'inatcil (x Wi). .1. Scolex with head
protrntled. 4. Circlet of hooks (x 350;.
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become distributed over various parts of the economy
of their new host. The liver, as the first recipient of

the intestinal blood, is the most frequent seat of arrest

;

but the lungs, muscles, subcutaneous connective tissue,

kidneys, pelvis, nerve centres, and many other parts

of the body may j^rovide a habitation for the

parasite.

The embryo, on finding a resting place, casts off its

now tiseless hooks, and becoming invested Avith a

capsule formed at the expense of the neighbouring

tissues, thenceforth develops into a hydatid cyst, de-

A'oting existence to the work of propagation. The
endogenous or typical hydatid appears as a laminated,

elastic, semitransparent vesicle, filled with transparent

non-albuminous fluid, and containing a number of

daughter cysts, which, in turn, may enclose a thii-d

and even a fourth generation ; while each cyst

presents, attached to its inner surface or free in its

cavity, a multitude of scolices having the characters

indicated in Fig. 30.

In certain cases proliferation of the hydatid may
take place exogenously by the development of secon-

dary cysts from the outer surface of the parent, or the

tumour may be constituted by a host of vesicles em-
bedded in a connective tissue interspace.

The symptoms are ordinarily limited to those

attributable to pressure upon adjacent parts, but

complications may arise from suppuration or rupture

of the cyst.

Treatment.—The cyst should be removed entire, if

the part be accessible for the purpose ; in other cases,

as in the liver, the choice lies between the injection

of irritant fluids (iodine, etc.), and an operation by

means of which the cyst wall is united to the edges of

a parallel incision, the contents then being evacuated

by incision.

Delhi boil [syn. inyosis, Aleppo l»oii) is an
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ulcerative affection of uncertain nature, endemic in

various localities in India.

The disease first shows itself upon some exposed

portion of the body iii the form of a red spot, slowly-

enlarging into a flat tubercle, which, at the end of a

few weeks, breaks down into ulceration. The sore

then spreads in all directions, destroying eA^erything

in its path, and closely resembling lu]3us both in

progress and results.

The pathology is very obscure. Dr. A. Smith
attributes the disease to the action of a parasite resid-

ing in the tank water, and which probably enters the

body through the sudoriparous pores ; and Dr. V.

Carter has discovered the mycelium and spores of a

fungus in the dilated vessels of the affected part, but

the causative relation of the organism to the disease

has yet to be proved. Drs. Lewis and Cunningham,
on the other hand, believe it to be a form of lupus.

Treatment. — Destruction of the sore with

caustics, preceded or not by scraping, and followed by
the use of antiseptic and stimulant applications.

The trichina spiralis is a nematode worm
which may inhabit the muscular system of the

mammalia, and especially of the pig, and is transferred

to man by the consumption of imperfectly cooked

trichinasised meat.

As soon as the parasite enters the alimentary canal

its active life is resumed ; it propagates with extra-

ordinary rapidity, and within a few days liberates a

swarm of embryos, which, piercing the walls of the

intestine, travel by way of the intercellular spaces and
lymphaticsand blood- vesselstill they reach the muscles,

where tliey become encysted.

Tlie symjilojns due to the invasion of the parasite

^ are : 1 Intestinal irritation excited b}'^ the passage of

the embryos through the wall of tlie gut. 2. Muscular
irritation associated with tlie pi'ocess of colonisation
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amidst the savcous elements, and manifested by pain and

loss of power in the parts attacked. 3. A peculiar

cedema appearing about the seventh day, and tending

to become general. 4. Constitutional disturbance in

the form of pyrexia and prosti-ation, which maymerge
into a typhous condition in unfavourable cases.

The process of encystment is accomplished in the

course of six or seven weeks, at the end of which time

2 3

Fig. 31.—Trichina Spiralis.

1. Portion of muscle with embedJed trichiinB. 2. Cyst in process of calcifica-
tion. 3. Trichina (x 200; ;

a, caudal end
j 6, cephalic end.

all active disturbance ceases, and the convalescence

of the patient begins.

The trichina in its encysted form appears as a worm
about half a line in length, coiled up inside a minute
oval capsule (long diam. y^^th of an inch), lying within

the sarcolemma amidst the primitive fibres.

Treatment is alleviative and supporting.

The filai'in iiicdiiiciisis (syn. Oiiinoa Avorm,
or clracHiicuIiis) is a nematode worm peculiar to

certain tropical and subtropical countries (India, Africa,

etc.), and in its embryonic form appears to reside in

the mud of tanks and ponds. It gains admission to

the human body by Avay of the sudoriparous ducts, or

hair follicles of exposed pai'ts, and especially of the foot^

subsequently developing in its new host to a length of

three to six feet, and causing severe inflammation
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of the tissues implicated, until suppuration occurs and
the opening of the abscess shows the head of the

parasite.

The treatment recommended is to extract the

worm whole by winding the exposed cephalic ex-

tremity around a piece of wood, and turning the latter

a little day by day until the tail emerges. Should

the parasite be broken in the process, the decomposi-

tion of the far-reaching coils induces acute and deep-

seated inflammation of the affected member, and
amputation may be demanded to save life.

The filaria sanguinis is a nematode worm
found in most parts of the world, but chiefly in-

festing tropical and subtropical climates. It probably

exists in at least two distinct forms, of which one

represents the embryonic, the other the mature stage

of existence. The former, of microscopic dimensions

(•j^th to y^jth of an inch in length), may be found in

the human subject in the blood, lymph, urine, and
tears, and their elimination by the kidneys may give rise

to chyluria and htematuria. The adult woi'm has been
discovered outside the vessels, where it may set up lym-

phatic aV)scesses, a kind of hydrocele, and the various

manifestations of elephantiasis Ai'abum. The parasites

are believed to attain sexual maturity in the alimen-

tary canal of the mosquito (which swallows the em-
bryos in the course of its attacks upon infected

animals), and when set free from the body of the

insect, to gain admission, by means of articles of

food, into the human economy, where they discharge

the new generation of embryos into the blood and
lymphatics.

The ciiigoc or Jig:gcr {index penetrans) is a
parasite of the flea tribe, belonging to the West
Indies and tropical and subtropical parts of America.
It infests sandy places ; and the impregnated female, in

search of a refuge wherein to accomplish the term of
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her gestation, attacks the feet of wayfarers, boring her
way through the integuments to effect a lodgment in

the subcutaneous tissues. Once estaljlished, the in-

truder begins to expand, till, from about half the size

of the common flea, she attains the dimensions of a pea.

The surrounding tissues become inflamed, suppuration
sets in, and should the insect be accidentally crushed,

and the ernbrj'o be

diffused into the con-

nective tissue spaces,

tedious ulceration or

even gangrene of the

toes may follow.

The treatment is

to lay bare the chigoe

and endeavour to ex-

tract it entire. Should
the insect have been
destroyed in situ, the

resulting ulceration

and sinuses must be
ti'eated on general

principles.

Madura foot,

or mycetoma, is a

chronic inflammatory disease of the foot terminating in

extensive uuderminiug of the tissues by sinuses and
cavities. In certain districts blackish masses of fungoid

capsules and filaments (chioHi/phe Carteri) are found
in the discharges ; and with these, or existing alone in

other cases, are yellowish particles, which appear to be

simply of fatty composition. It is uncertain whether
the parasite is a cause or a complication of the disease.

The affection is usually very chronic, and rarel}''

repays attempts at conservative treatment.

Actiiioiiiykosis is a parasitic disease originat-

ing in cattle, and transferable to man probably by way

Fig. 32.

I. Section of Actinomycpp granule, embedded
in the mucuus ineinlirane of a bronchiole,
a, epithelium of broncliiole; ij, lymphoid
cells. 2. Detached radial elements of a
granule. 3. Similar elements from a c.tsc
of bovine actinoniykosis. (Prom Ileal
Encyclop. der. Heilk.)
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of the alimentary canal. In cattle the complaint com-

monly shows itself in a kind of tumour formation in

the upper jaw and jaarts about the mouth ; in man by
an inllanimatory proliferation about the jaws and neck,

which runs quickly into suppuration, and tends to

burrow in all directions and through all tissues, till

every part of the body may be implicated. The con-

dition may j^resent some resemblance to tubercular

disease, but the diagnosis can be established by the

detection of the parasite in the dischai'ges. The
course is always lingering, and ends fatally in about

60 per cent, of the cases.

The Actinomyces are vegetable parasites visible

to the naked eye as yellowish particles as large as fine

grains of sand, and under the microscope appearing as

round, oval, or irregular bodies composed of a number
of branched or club-shaped rods (conidia) radiating

on all sides from a common centre or conidiophore.

They are invested on all sides by granulation tissue

formed at the expense of the irritated tissues.

The treatment in the early stages is to lay open
all abscesses and sinuses, to scrape away the granula-

tion tissue so far as it may be safely reached, and to

syringe the parts repeatedly with lotions of perman-
ganate of potash or other antiseptic. When the

disease has extended to the viscera, the only available

measures are those of a symptomatic and sustaining

nature.
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, Chrouio, 560

Glands, Syphilitic affections of,
252

Gleet, 290
Glioma, 317, 321
Globus hystericus, 212
Gonorrhaia, 280

, Complications of, 282
in the female, 287
of unusual parts, 289

, Symptoms of, 2Sl
, Treatment of, 288
, Varieties of, 281

Gonorrhceal conjunctivitis, 286
sclerotitis, 286

Granulations, 23
Guinea worm, 466
Gumma, 257, 258, 259, 222
Gun-shot wounds, 170

, Amputation in, 181
, Diagnosis of, 176
, Immediate effects of, 173
of the abdomen, 187
of bones, 182
of the chest, 185
of the head, 185
of joints, 183
of various tissues, 175

, Treatment of, 178
, Ultimate effects of, 17.^

HfEmophilia, 236
Hiemorrhage, 356

, Arterial, 357, 375
, Capillary, 356, 375
, Effects of, 358
, Intermediary, 376
, Natural arrest of, 363, 364
, Phenomena of, 356
, Primary, 375
, Secondary, 376, 371

, Causes of, 376
, Treatment of, 377

, Surgical arrest of, 365
, Treatment of, 359
, Venous, 357, 375

Ha:mon-bagic diathesis, 236
HiBuiatoma, 40, 4-4

Head, Gun-shot wounds of, 185
Healing by apposition, 25

by first intention, 24
• by granulation, 23

by second intention, 23
process and bacteria, 16
, Process of, 1
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Hectic, 167
, Causes of, 168

•

,
Symiitoms of, 167

•

,
Treatment of, 168

Heterologous tumours, 291

Hodglcin's disease, 312, '189

Homologous tumours, 291

Hospital gangrene, 83, SJs

Hunter's operation, 4^3
Hydatids, 563
Hydrocele of the neck, 495
Hydrophobia, 551

and tetanus, 130, 554
, Patlio'ngy of. 555

, Symptoms of, 552
, Treatment of, 555

Hysteria, 210
Motor disturbance in, 212

, Sensory disturbance in, 211
, Treatment of, 214

Inflammation, 9
, Causes of, 9

• ; General treatment of, 15

, Symptoms of, 10
, how produced, 13

Inflammatory delirium, 209
fever, 12, 162

Ingrowing toe-nail, 537
Inhaler, Clover's, 115
•

, Junker's, 113

Injuries, General treatment of, 15
Injury, Phenomena that follow, 2

Innocent tumours, 294
Iritis, Syphilitic, 248
Ivory exostoses, 307

.Joint, Hysterical, 212
Joints, Gun-shot wounds of, 183

, Syphilitic ailections of, 251

Keratitis, Interstitial, 272

Laughing gas, 118

Ligature in aneurism, 432
of arteries, 370, 373

Ligatures, 373
Lightning stroke, 204
Lipoma, 2t'9

Lupoid ulcer,72
Lupus, 526
Lymph, 8
Lymphadenitis, 48-t

Lymphadenonia. ;'.I2

Lymphangioma, 310, 490

Lymphnngieotasis, 492
Lymphangitis, 482
Lymphatic tumour, 310
Lymphatics, Diseases of, 4St

, Inflammation of, 481
, Obstruction of, 492

Lymphoma, 310, 489
Lympho-sarcouia, 317, 491

MacrocheUa, 495
Macroglossia, 495
Madura foot, 568
Malignant pustule, 561

tumours, 295
Maniinilation in aneurism, 443
Meckel's ganglion. Removal of, 512
Medullary cancer, 334
Melanotic sarcoma, 317
Mercurial teeth, 270
Metastatic abscesses, 148
Methylene, 113
Micrococci, Forms of, 18
Missiles, Forms of, 170
Mortification, 79
Mucous membranes, Syphilitic

affections of, 250, 265
patches, 250
tumour, 309

Muscles, Contusions of, 43
Muscular tumour, 315
Mycetoma, 668
Myeloid sarcoma, 319
Myxoma, 309, 315

Neevo-lipoma, 407
Nsevus, 4(i5

, Capillary, 405, 406
, Cavernous, 405
, Treatment of, 407
, Venous, 405, 406

Nails, Affections of, 537
Nerve lesions and wounds, 96

suturing, 503
stretching, 512

Nerves, Affections of, 498
, Compression of, 504
, Contusions of, 42
, Degeneration of, 499
, Injuries of, 498
, Tumours of, 521, 316

Nervous system. Syphilitic affec-
tions of, 252, 26<1., 272

traumatic delirium, 209
Neuralgia, 509
Neurectomy, 511
Nouriti", .503

, Multii)lo, 508
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Neuritis, Peripheiil, 508
Neuvo-mimesis, 212
Neuroma, 31fi, ffil

Neurotomy, 511
Nitrous oxide gas, 118
Nodes, 264
Nojjla, 86

Occlusion method in the treat-

ment of wounds, 31
CEdema, Solid, 492
Omprosthotouos, 128
Onychia, 537
Open method in the treatment of

wounds, 32
Operation and general health. 97

, Causes of death after, 101

, 'I'reatmeut of patients hefore
and after, 98

Operative surgery, Principles of,

93
Ophthnlmoplegia, 265
Opisthotonos, 128
Osseous tumour, 306
Osteoma, 306
Osteo-sarcoma, 319

Painful suhcutaneous tumour, 303
Papilloma, 328
Perforating ulcer of the foot, 514
Phagedojna, 83, 84, 243
Phantom tumours, 214
Phlehitis, Plastic, 394
•

,
Suppurative, 395

Pigeon-hreast, 229
Pleurosthotonos, 128
Port-wine stains, 407, 409
Post-mortem wounds, ,547

Prostatitis in gouorrhcea, 284
Psammoma, 317
Ptomaine fever, 18, 14S
Pus, 46

, Ahsorption of, 51
, Varieties of, 47

Putrefaction, Germ theory of,

17, 18
Pysemia, 142, 148, 153

and septicajuiia, 143
, Treatment of, 156

Pyogenic membrane, 49

Reaction of degenrratiou, 800
Repair iu wounded arteries, 6, 351,

31)2, 371,38]
, Process of, 1

Residual abscess, 53

Rliagades, 251
Rheumatism and wounds, 97
Rickets, 227

, Bone chonpes in, 229
, Causes of, 233
, Postal, 227
, Late, 227
, Pathology of, 229
, Prognosis of, 234
, Skull in, 228, 229
, Spine in, 228
, Thorax in, 228. 229
, Treatment of 234

Risus sa7-donicus, 128
Rodent ulcer, 71

Sabre wounds, 188
Saprtemia. 18
Sarcoma, 317

, Alveolar, 317
, Course of, 320
, Diagnosis of, 324

,
Giant-Cflled, 319

, Melanotic, 317
, Mixed-celled, 318

,
Round-celled, 317

, Spindle-celled, 318
, Treatment of, 325

Scalds. (See Bums.)
Scin-hous ulcer, 70, 333
Scirrhus, 332
Scorbutic ulcer, 69, 541
Scrofula, 216

and tubercle, 216
and wounds, 95

, Causes of, 220
, Physiognomy of. 221
, Proguosis in, 224
, Symptoms of, 222
, Treatment of, 225

Scrofulous gland disease, 223
gumma, 222

Scurvy, 539
and wounds, 97 ^

, Causes of, 539 J
•

, Complications of, 513
, Gums in, .542

, Infantile, 545
, Pathology of, 51.3

, Treatment of. 545
Sebaceous cysts, 297
Sepsis, 17, 18
Septicemia, 142, H5, 147, 152
•

, Treatment of, 156
Senile gangreue, 89
Serpents, Bites of, 549
Shock, 102, 121

, Causes of, 122
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Shock, Dentil from, 125

, Keuction after, 125
.

,' Symptoms of, 122

, Treatment of, 125

, Varieties of, 123
Sinus, 56

, Treatment of, 59

Skin, Diseases of, 523
Rafting, 25

Slongh, 79
Sphacelus, 79'

Spine, Hysterical, 213
Splenic fever, 561
Stasis after injury, 3
Stings of bees, 548
Strumous ulcer, 75
St}T)tics, 366
Suggilation, 40
Sunstroke, 203
Suppuration, 46, 50
Suppurative fever. (See Hectic.)
Sutures, Forms of, 28
S>vord wounds, 188
SyphUis, 240

, Bone disease in, 250, 257,

270, 273
, Chronological statement of,

278
. Contagion in, 241
, Course of, 278
, Hereditary, 267
, Intermediate stage of, 253

, Primary stage of, 240, 242
•

,
Secondary stage of, 241, 248

, Teeth in, 269
Tertiary sta-.'e of, 241, 256, 265

SyphiUtic ulcer, 73, 260, 261

Teeth, Mercurial. 270
, Syphilitic, 269

Testis, SyphiUtic atfections of, 255,

258
Tetanus, 127

and gun-shot wounds, 174
and hydrophobia, 130, 554

, Diagnosis of, 131), 554
, Pathology of, 131

, Prognosis of, 1.30

, Symptoms of, 128
, Treatment of, 132

Tetany, 131

Thoracic duct. Rupture of, 481
Thrombosis, .389

, Cau.ses of, 3H9
, Effects of, 393—
,
Symptoms of, 393

, Varieties of, 391
Thrombus, 391

Thrombus, Changes in, 392
Tic convulsif, 513
Tongue, Syphilis of, 250, 262
Torsion in hcemorrhage, 369
Transfusion, 360
Traumatic fever, 160

, Causes of, 163
, Complications of, 164
, Pathology of, 165
, Symptoms of, 162

delirium, 209
malignancy, 45, 292

Trichina spiralis, 565
Tubercular abscess, 53, 50
Tuberculosis, 217
Tumours, 291

, Classiflcatioii of, 294
, Growth of, 293
, Origin of, 292

, Phantom, 214

tricer, The chronic, 66
, The congested, 67

, The croupous, 69
, The eczematous, 68
, The epitheliomatous, 69, 340
, The fnngating. 71
, The healing, 63
, The lupoid, 72, 261
, The rodent, 71

, The scirrhous, 70 333
, The scorbutic, 69, 541
, The spreading, 65
, The strumous, 75
, The syphilitic, 73, 260, 261

Ulceration, 60, 62

Ulcers, 60
, Causes of, 61

, Treatment of, 75
Urethritis, 286

Vaccination syphilis, 278
Vuricose aneurism, <156

veins, 397
V'eius, Contusions of, 352

, Diseases of, 389
, Entrance of air into, 353
, Injuries of, 352
, Lacerations of, 353
, Varicose, 397

, Causes of, 398
, Ett'ects of, .3!>9

, Treatment of, 400
, Wounds of, 353, 375

Verruca, 524
negrogcnica, .'>25, 547

Vessels, Contusions of, 41, 3.'i0, 352
, Wounds of special, 378
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Villous cancer, 345
Walleriau degeneratiou, 499
Wardrop's operation, 437
"Wart, 524
Warty cicatrices, 39

tumour, 328
AVater dressing in the treatment

of wounds, 32
Wound fever, 142, 160
Wounds, Arrow, 190

and Bright's disease, 97
and cancer, 95
and disease, 93
and erysipelas, 96
and scrofula, 95
and scurvy, 97

Wounds, Bayonet, 189

, Complications of, 36
, Contused, 26—-, Gun-shot, 170
, Incised, 25

I
•

,
Lacerated, 26
of arteries. Repair of, 6,

351, 362, 371, 381
of special vessels, 378

•

,
Open, 22, 24

, Poisoned, 54S
, Punctured, 26

—— ,
Subcutaneous, 21

, Sword, 188
, Ti-eatment of, 27, 31
, Varieties of, 21
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